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WEST VIRGINIA ORDNANCE WORKS, MASON COUNTY, WEST VIRGINIA

 #DR
 STATEMENT OF BASIS AND PURPOSE

THIS DECISION DOCUMENT REPRESENTS THE SELECTED REMEDIAL ACTION FOR THE WEST VIRGINIA ORDNANCE WORKS SITE, IN
MASON COUNTY, WEST VIRGINIA, DEVELOPED IN ACCORDANCE WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION AND LIABILITY PLAN ACT OF 1980 (CERCLA), AS AMENDED BY THE SUPERFUND AMENDMENT AND
REAUTHORIZATION ACT OF 1986 (SARA), 42 U.S.C. SECTION 9601 ET SEQ. AND THE NATIONAL CONTINGENCY PLAN   (NCP)
40 C.F.R. PART 300.  THIS DECISION IS DOCUMENTED IN THE CONTENTS OF THE ITEMS WHICH COMPRISE THE
ADMINISTRATIVE RECORD UPON WHICH THE SELECTION OF THE REMEDIAL ACTION IS BASED.  THE STATE OF WEST VIRGINIA
HAS CONCURRED ON THE REMEDY.

#DE
DECLARATION

THIS SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINS FEDERAL AND STATE
REQUIREMENTS THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE FOR THIS REMEDIAL ACTION, AND IS COST  
EFFECTIVE.  THIS REMEDY SATISFIES THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT REDUCES
TOXICITY, MOBILITY, OR VOLUME AS A PRINCIPAL ELEMENT AND UTILIZES PERMANENT SOLUTIONS AND RESOURCE RECOVERY
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

BECAUSE THIS REMEDY WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ONSITE ABOVE HEALTH-BASED LEVELS, A REVIEW
WILL BE CONDUCTED WITHIN FIVE YEARS AFTER COMMENCEMENT OF REMEDIAL ACTION TO ENSURE THAT THE REMEDY CONTINUES
TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

       DATE                                STANLEY L. LASKOWSKI,
       09-30-88                            ACTING REGIONAL ADMINISTRATOR
                                           EPA REGION III



                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                          FOR SECOND OPERABLE UNIT AT
                          WEST VIRGINIA ORDNANCE WORKS

#SD
SITE DESCRIPTION

THE WEST VIRGINIA ORDNANCE WORKS (WVOW) SITE COVERS APPROXIMATELY 8,323 ACRES IN MASON COUNTY, WEST VIRGINIA. 
IT IS APPROXIMATELY 58 MILES NORTHWEST OF CHARLESTON, 41 MILES NORTHEAST OF HUNTINGTON, AND 6 MILES NORTH OF
POINT PLEASANT ON THE EAST BANK OF THE OHIO RIVER. APPROXIMATELY ONE THIRD OF THE AREA IS CURRENTLY OCCUPIED
BY THE CLIFTON F.  MCCLINTIC STATE WILDLIFE STATION (MCCLINTIC WILDLIFE STATION), WHICH  IS 2,788 ACRES IN
SIZE AND OPERATED BY THE WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES (DNR) (FIGURE 1).

WEST VIRGINIA DNR'S MANAGEMENT PRACTICES ARE PRIMARILY DESIGNED TO PROMOTE A WETLAND/TERRESTRIAL HABITAT FOR
POPULATIONS OF RESIDENT AND MIGRATORY WATER FOWL.  CONSISTENT WITH THIS OBJECTIVE, MORE THAN 30 SHALLOW PONDS
HAVE BEEN CONSTRUCTED SINCE CESSATION OF MILITARY ACTIVITIES ON THE SITE IN 1945.  MOST OF THE PONDS ARE
STOCKED WITH BASS AND CATFISH, AND THE AREA IS OPEN FOR PUBLIC HUNTING AND FISHING. SMALLER PORTIONS OF THE
NON-INDUSTRIAL AREAS OF THE SITE WERE DECLARED EXCESS BY THE GOVERNMENT, HAVE BEEN SOLD, AND ARE NOW OWNED BY
MASON COUNTY OR BY PRIVATE OWNERS.

IN MAY 1981, A SEEPAGE OF RED WATER WAS OBSERVED BY RANGER OFFICIALS ADJACENT TO POND 13, LOCATED ON THE
MCCLINTIC WILDLIFE STATION.  THIS INCIDENT WAS INVESTIGATED BY WEST VIRGINIA DNR AND THE U. S. ENVIRONMENTAL
PROTECTION AGENCY (EPA).  THE SHALLOW GROUND WATER DISCHARGING TO POND 13 WAS FOUND TO BE CONTAMINATED BY 2,
4-DINITROTOLUENE (2,4-DNT) (UP TO 7,100 MICROGRAMS PER LITER (UG/L)), 
2,6 DINITROTOLUENE (2,6-DNT) (1,300 UG/L), 2,4,6-TRINITROTOLUNE (TNT) (166 UG/L IN ONE SAMPLE), AND PHENOL
(31 UG/L), ALL HAZARDOUS SUBSTANCES PURSUANT TO CERCLA.

BASED ON THESE AND OTHER STUDIES CONDUCTED BY WEST VIRGINIA DNR AND EPA IN 1981 AND 1982, WVOW WAS RANKED AS
THE 84TH SITE ON THE NATIONAL PRIORITIES LIST (NPL) UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,  
COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA) 42 U.S.C. SECTION 9601 ET SEQ., AS AMENDED BY THE SUPERFUND
AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA), PUB. L. NO. 99-499, 100 STAT. 1613.

#SH
B.   SITE HISTORY

WVOW WAS ESTABLISHED IN 1942 AS A GOVERNMENT-OWNED, CONTRACTOR-OPERATED PLANT FOR THE MANUFACTURE OF
EXPLOSIVES FROM TOLUENE.  GENERAL CHEMICAL DE-FENSE CORP. OF NEW YORK (A SUBSIDIARY OF GENERAL CHEMICAL CO.,
WHICH WAS A SUBSIDIARY OF ALLIED CHEMICAL AND DYE CORP.) OPERATED THE PLANT UNDER CONTRACT WITH THE FEDERAL
GOVERNMENT. PRIOR TO ESTABLISHMENT OF THE PLANT, THE MAJOR LAND USES WERE FOR CROPS (APPROXIMATELY 50 PERCENT
OF THE AREA), FOREST, PASTURE, AND APPROXIMATELY 30 FARM RESIDENCES.  CAMP CONLEY, A WEST VIRGINIA NATIONAL
GUARD SITE ESTABLISHED IN 1927, WAS THE ACQUISITION FOR THE PLANT.

FROM 1942 TO 1945, WVOW OPERATED TO PRODUCE TNT, AN EXPLOSIVE FOR THE WAR EFFORT.  PRODUCTION OF THIS
MATERIAL DURING WORLD WAR II (WWII) RESULTED IN CONTAMINATION OF THE SOILS OF THE INDUSTRIAL AREA, PROCESS 
FACILITIES, AND INDUSTRIAL WASTEWATER DISPOSAL FACILITIES BY TNT AND ASSOCIATED BY-PRODUCTS.  TNT WAS SHIPPED
TO VARIOUS GOVERNMENT INSTALLATIONS TO BE LOADED INTO MUNITIONS OR FOR OTHER USES.  NO LOADING OF MUNITIONS
OR TESTING OF ORDNANCE WAS CONDUCTED AT WVOW.

RED AND YELLOW WATER ARE LIQUID WASTES PRODUCED DURING THE TNT MANUFACTURING PROCESS.  YELLOW WATER WAS
DISCHARGED TO THE MILL CREEK DRAINAGE SYSTEM, WHICH EVENTUALLY DRAINS INTO THE OHIO RIVER; RED WATER WAS
DISCHARGED DIRECTLY TO THE OHIO RIVER THROUGH A PIPE LOCATED ABOUT 1 FOOT OFFSHORE.  RETENTION PONDS, SHOWN
AS THE RED WATER RESERVOIRS AND YELLOW WATER RESERVOIR IN FIG. 2, WERE CONSTRUCTED TO REGULATE THE  
DISCHARGE OF RED AND YELLOW WATER TO THE RIVER.  OFF-SPECIFICATION TNT WAS TAKEN TO THE BURNING GROUNDS (SEE
FIG. 2) FOR DESTRUCTION BY BURNING.  SURFACE AND SUBSURFACE SOILS AND GROUNDWATER IN AREAS OF WVOW   ARE
STILL CONTAMINATED WITH NITROAROMATIC RESIDUES.  IN ADDITION, A POTENTIAL EXISTS FOR CONTAMINATION OF OTHER
AREAS DUE TO POST-OPERATION CONTAMINANT MIGRATION.

AT THE CLOSE OF OPERATIONS IN 1945, WVOW WAS DECONTAMINATED, AND WAS SUBSEQUENTLY DECLARED SURPLUS AND THE
FACILITIES SALVAGED OR DISPOSED.  NO RECORDS CURRENTLY EXIST REGARDING THE GENERAL EXTENT OF THIS
DECONTAMINATION EFFORT.  THE INDUSTRIAL PORTION OF THE SITE WAS DEEDED TO THE STATE OF WEST VIRGINIA, WITH
THE STIPULATION THAT THE SITE BE USED FOR WILDLIFE MANAGEMENT. IF THE LAND WERE TO BE USED FOR ANY OTHER
PURPOSE, OR IN THE EVENT OF NATIONAL EMERGENCY, THE OWNERSHIP OF THE LAND WOULD REVERT TO THE FEDERAL



GOVERNMENT.

IN MAY 1984, AFTER THE SITE WAS LISTED ON THE NPL, EPA CONCURRED WITH THE ARMY'S REQUEST TO ASSUME
RESPONSIBILITY FOR RESPONSE ACTIONS AT WVOW. IN OCTOBER OF THAT YEAR, ENVIRONMENTAL SCIENCE AND ENGINEERING,
UNDER CONTRACT TO THE ARMY, BEGAN WORK ON A REMEDIAL INVESTIGATION.  IN JANUARY, 1985 IT WAS DECIDED BY EPA
AND DOD THAT THE RI/FS SHOULD BE CONDUCTED IN TWO PHASES OR OPERABLE UNITS.  THE FIRST OPERABLE UNIT
ADDRESSED THE SOURCES OF CONTAMINATION, WHILE THE SECOND OPERABLE UNIT CONCERNED GROUNDWATER.  THE PHASE I
RI/FS WAS COMPLETED IN JULY 1988. THE REMEDIAL ACTION FOR THE FIRST PHASE OPERABLE UNIT WAS PUBLISHED IN A
RECORD OF DECISION (ROD) IN MARCH 1987. THAT ROD REQUIRED:

        1.  IN SITU FLAMING OF REACTIVE TNT RESIDUE ON THE SURFACE OF THE BURNING GROUNDS AREA FOLLOWED BY
            THE INSTALLATION OF A 2 FT. SOIL COVER OVER AREAS WITH GREATER THAN 50 PPM TOTAL
            NITROAROMATICS.

        2.  INSTALLATION OF A 2 FT. SOIL COVER OVER AREAS IN THE TNT MANUFACTURING AREA WITH GREATER THAN
            50 PPM TOTAL NITROAROMATICS.

        3.  DISPOSAL OF ASBESTOS FROM THE BURNING GROUNDS AREA AT AN APPROVED OF-SITE FACILITY.

        4.  EXCAVATION OF REACTIVE SEWERLINES, FLASHING, AND BACKFILLING OF TRENCHES FROM WHICH THEY WERE
            REMOVED.  ALL CONTAMINATED SOIL EXCEEDING 50 PPM AT THE SURFACE WAS TO BE COVERED TO ACHIEVE A
            106 CANCER RISK LEVEL.

        5.  PERFORMANCE OF A WETLANDS ASSESSMENT PRIOR TO CONSTRUCTION ACTIVITIES.

AN INTERAGENCY AGREEMENT BETWEEN EPA AND THE ARMY FOR THE ARMY'S IMPLEMENTATION OF THE ABOVE ACTIVITIES WAS
SIGNED IN SEPTEMBER 1987.  TO DATE, ALL OF THE AFOREMENTIONED ACTIVITIES HAVE BEEN COMPLETED.

THIS ROD ADDRESSES THE SECOND OPERABLE UNIT, OR THE GROUNDWATER, AT THE WVOW SITE.  IN AUGUST 1987, THE FINAL
RI AND EA FOR THE SECOND OPERABLE UNIT WAS RECEIVED BY EPA, WAS RECEIVED IN EPA ON OCTOBER 1987.

BASED ON THE HYDROGEOLOGIC SETTING OF WVOW, THE POTENTIAL EXISTS FOR CONTAMINATION AT WVOW TO MIGRATE VIA
SURFACE WATER AND/OR GROUND WATER PATHWAYS TO THE DEEPER LAYERS OF THE AQUIFER OR TO THE OHIO RIVER.
CONTAMINANT MIGRATION IS POSSIBLE TOWARD THE CITY OF POINT PLEASANT AND CAMP CONLEY COMMUNITY POTABLE WATER
SUPPLIES.

CONTAMINANTS MOST LIKELY TO MIGRATE BEYOND THE FORMER INSTALLATION BOUNDARIES AND/OR TO PRESENT THE MOST
SERIOUS THREAT OF ENVIRONMENTAL DEGRADATION AND THREAT TO HUMAN HEALTH ARE NITROAROMATIC RESIDUES {2,4,6-TNT,
2,4 DINITROTOLUENE (2,4-DNT), 2,6-DINITROTOLUENE (2,6-DNT), AND OTHER TNT MANUFACTURING BY-PRODUCTS}
REMAINING AS A RESULT OF WVOW EXPLOSIVES PRO-DUCTION.  MANY OF THESE COMPOUNDS ARE TOXIC AND/OR SUSPECTED
HUMAN CARCINOGENS AND ARE PERSISTENT IN THE ENVIRONMENT. LOCALIZED CONTAMINATION OF THE SHALLOW GROUND WATER
AND DISCHARGE TO SURFACE WATERS HAVE BEEN DOCUMENTED IN THE VICINITY OF THE TNT   MANUFACTURING AREA, THE
BURNING GROUNDS, THE SEDIMENTS OF THE SURFACE WATERS RECEIVING CONTAMINATION, AND THE FORMER WASTEWATER
STORAGE LAGOONS.  TABLE 1 AND FIGURE 2 PROVIDE A SUMMARY OF CONTAMINANTS AND   CONCENTRATIONS FOR THE THREE
SOURCE AREAS EVALUATED IN THIS OPERABLE UNIT.

FOR THE PURPOSE OF CLARIFICATION, WHEN GENERAL REFERENCE IS MADE TO THE EXPLOSIVE, SUCH AS IN FIG. 2, WHICH
DESCRIBES THE TNT MANUFACTURING AREA, IT IS REFERRED TO AS TNT, THE COMMON ACRONYM.  IN THIS DOCUMENT,
SPECIFIC REFERENCES TO THE CHEMICAL COMPOUND WHICH IS ACTUALLY 2,4, 6-TRINITROTOLUENE, AND ITS ENVIRONMENTAL
CONCENTRATION, USE THE ACRONYM 2,4,6-TNT. REFERENCES TO CONCENTRATIONS OF UNSPECIFIED CHEMICAL MIXTURES OF
BYPRODUCTS OF 2,4,6-TNT MANUFACTURE ARE TERMED NITROAROMATIC COMPOUNDS.

COMMUNITY RELATIONS HISTORY

THROUGHOUT THE HISTORY OF THE WVOW SITE THERE WERE VARIOUS NEWS RELEASES PUBLISHED.  THESE RELEASES, UNLESS
OTHERWISE INDICATED, WERE PREPARED BY THE DOD.  THEY WERE ALL PUBLISHED IN THE LOCAL NEWSPAPER.

THESE RELEASES ARE AS FOLLOWS:

     JUNE 5, 1984 - ANNOUNCING THE BEGINNING OF INITIAL ASSESSMENT STUDY.

     AUGUST 15, 1984 - ANNOUNCING PUBLIC MEETING ON AUGUST 28, 1984.



     FEBRUARY 12, 1986 - ANNOUNCING PUBLIC MEETING ON FEBRUARY 27, 1986.

     APRIL 6, 1986 - ANNOUNCING AVAILABILITY OF RI REPORT IN PUBLIC REPOSITORIES.

     NOVEMBER 4, 1988 - ANNOUNCING PUBLIC MEETING ON NOVEMBER 13, 1988.

     OCTOBER 2, 1987 - ANNOUNCING PUBLIC MEETING ON OCTOBER 13, 1987.

     OCTOBER 16, 1987 - EPA WRITTEN NEWS RELEASES ON THE INTERAGENCY AGREEMENT (IAG) FOR FIRST OPERABLE
                        UNIT.

     FEBRUARY 8, 1988 - ANNOUNCING REMEDIAL ACTIONS INITIATED FOR FIRST OPERABLE UNIT.

VARIOUS PUBLIC MEETINGS WERE HELD THROUGHOUT THE HISTORY OF THE SITE.  THESE MEETING ARE IN ACCORDANCE WITH
SECTION 117(A) OF CERCLA, 42 U.S.E. SECTION 9617(A)(2) AND 40 C.F.R. SECTION 300.67(A).  THE DOD   CONDUCTED
ALL THE MEETINGS WITH REPRESENTATIVES FROM THE WVDNR AND EPA PRESENT.  A SUMMARY OF THE MEETINGS AND THERE
PURPOSES FOLLOWS:

     AUGUST 28, 1984

        PURPOSE:  TO DISCUSS THE TOTAL IR PROGRAM AND THE SITE SPECIFIC SCOPE OF THE WVOW SURVEY.

        ABOUT THIRTY (30) AREA RESIDENTS ATTENDED THE MEETING. THERE WAS ALSO MEDIA COVERAGE (LOCAL
        NEWSPAPERS AND TELEVISION).

     FEBRUARY 27, 1986

        PURPOSE:  TO DISCUSS THE RESULTS OF THE RI AND THE STATUS OF THE RI/FS.

        ABOUT TWENTY (20) AREA RESIDENTS ATTENDED THE MEETING. MEDIA COVERAGE WAS LIMITED TO THE LOCAL
        NEWSPAPERS.

     NOVEMBER 13, 1986

        PURPOSE:  TO DISCUSS THE FS FOR THE FIRST OPERABLE UNIT.

        ABOUT TWENTY-THREE (23) AREA RESIDENTS ATTENDED THE MEETING. FACT SHEETS WERE HANDED OUT.  THE
        MAJORITY OF THE QUESTIONS RAISED WERE RELATED TO THE EFFECTS OF THE CONTAMINATION ON THE WILDLIFE
        ON THE SITE, SPECIFIC STANDARDS THAT EXIST FOR ASSESSING THE CONTAMINATION THREAT, THE SELECTED
        REMEDY AND THE COST OF THE RI/FS.  MEDIA COVERAGE WAS LIMITED TO THE LOCAL NEWSPAPERS.

     OCTOBER 13, 1987

        PURPOSE:  TO DISCUSS SUPPLEMENTAL RI ON SECOND OPERABLE UNIT TO CLARIFY DOD'S NON-INVOLVEMENT WITH
        PYROCHEM'S APPLICATION TO BUILD A HAZARDOUS WASTE INCINERATOR NEAR THE WVOW SITE.

        ABOUT FORTY (40) AREA RESIDENTS ATTENDED THE MEETING. THE QUESTIONS RAISED WERE:

          CAN FISH BE CONTAMINATED?  HEALTH RISKS ASSOCIATED WITH CONSUMING FISH?

          FUNDS AVAILABLE FOR CLEANUP?  WHERE DO THESE FUNDS COME FROM? HOW MUCH FOR SECOND OPERABLE UNIT?

          CONNECTION BETWEEN PYROCHEM AND DOD?  WILL PYROCHEM BE USED TO INCINERATE CONTAMINATED SOIL?

          WHAT ARE CONTAMINATES AT SITE?

          WHAT EXPERIENCE THE ARMY HAS IN HANDLING THE CONTAMINATION PROBLEM.

ON DECEMBER 4, 1984 A TELEVISION INTERVIEW WAS CONDUCTED. THE INTERVIEW INVOLVED A 4 HOUR TOUR OF THE WVOW
SITE FOR MS. MCGRADY, CHANNEL 8 NEWS.  THE TOUR WAS CONDUCTED BY THE DOD WITH WVDNR REPRESENTED.

QUESTIONS INCLUDED SITE BACKGROUND, LEVEL OF EFFORT,  HEALTH/ ENVIRONMENTAL HAZARD AND FUTURE PLANS.  MS.
MCGRADY WAS TAKEN TO OUTSIDE LAB ACTIVITIES, SOIL SAMPLING AT THE REDWATER RESERVOIR, MONITORING WELL SITES



AND TO THE BURNING GROUNDS AREA.

#SC
SITE CHARACTERISTICS

1.  SURFACE HYDROLOGY

DURING THE PERIOD OF OPERATION IN THE 1940S, WVOW WAS DRAINED BY TWO MAJOR STREAMS, THEIR TRIBUTARIES, AND A
NUMBER OF INTERMITTENT STREAMS (SEE FIG. 3).  THE NORTHERN HALF OF THE INSTALLATION, INCLUDING THE MAGAZINE
AREA AND THE ACIDS AREA, WAS DRAINED BY MILL CREEK AND A SMALL, UNNAMED TRIBUTARY.  MILL CREEK IS A TRIBUTARY
TO THE OHIO RIVER AND ENTERS THE RIVER ALONG THE WESTERN BOUNDARY OF THE INSTALLATION. THE OHIO RIVER IS
LOCATED ADJACENT TO THE INSTALLATION, ALONG THE WESTERN BOUNDARY NEAR THE ADMINISTRATION AREA AND ALONG THE
NORTH AND SOUTH WELL FIELDS.  AS SHOWN IN FIG. 3, THE SOUTHERN AND EASTERN SECTIONS OF THE INSTALLATION WERE
DRAINED BY OLDTOWN CREEK.  THIS STREAM AND A NUMBER OF SMALLER TRIBUTARIES DRAINED THE TNT MANUFACTURING
AREA. OLDTOWN CREEK IS ALSO A TRIBUTARY TO THE OHIO RIVER AND CONTRIBUTES TO THE RIVER SOUTH OF THE
INSTALLATION.

THREE SURFACE IMPOUNDMENTS, CALLED THE RED WATER RESERVOIRS, WERE LOCATED IN THE NORTHWEST SECTION OF THE
INSTALLATION.  THESE RESERVOIRS HAD A TOTAL CAPACITY OF 30 MILLION GALLONS (MG).  A SMALL RESERVOIR, CALLED
THE YELLOW WATER RESERVOIR, WAS LOCATED ADJACENT TO THE ACIDS AREA.  THIS RESERVOIR HAD A CAPACITY OF 5 MG. 
A SMALLER WATER RECOVERY RESERVOIR WAS LOCATED IN THE TNT PRODUCTION AREA; THE CAPACITY OF THIS   RESERVOIR
IS UNKNOWN.

A NUMBER OF MANMADE SURFACE WATER FEATURES WERE CONSTRUCTED SUBSEQUENT TO CLOSURE OF THE INSTALLATION IN
1945.  THIRTY-NINE PONDS ARE CURRENTLY LOCATED AT THE MCCLINTIC WILDLIFE STATION (SEE FIG. 4). MOST OF THESE
PONDS WERE CREATED BETWEEN 1953 AND 1975 BY THE CONSTRUCTION OF IMPOUNDMENTS AND WATER CONTROL STRUCTURES
(E.G., DAMS AND WEIRS) ALONG THE VARIOUS DRAINAGE WAYS.  THE PONDS WERE CONSTRUCTED TO PROVIDE WETLAND
HABITATS FOR VARIOUS WILDLIFE SPECIES.  CURRENTLY, TWO OF THE THREE RED WATER RESERVOIRS CONTAIN STANDING
WATER; THE NORTHERN MOST RESERVOIR IS EMPTY AND HAS REVEGETATED. THE YELLOW WATER RESERVOIR THAT WAS PRESENT
IN 1945 WAS FILLED SHORTLY AFTER THE INSTALLATION CLOSED IN THE MID 1940S, AND THE SMALL WATER RECOVERY
RESERVOIR LOCATED IN THE TNT MANUFACTURING AREA WAS REMOVED PRIOR TO 1975. NATURAL DRAINAGE BY MILL CREEK AND
OLDTOWN CREEK HAS REMAINED SIMILAR TO THE DRAINAGE DURING THE 1940S, EXCEPT FOR ALTERATION OF A NUMBER OF
TRIBUTARIES DUE TO POND CONSTRUCTION.

2.  SITE GEOLOGY

WVOW IS LOCATED IN THE OHIO RIVER BASIN, WHICH CONSISTS OF PENNSYLVANIAN-AGE ROCKS OVERLAIN BY QUATERNARY
ALLUVIUM.  THE ROCKS UNDERLYING THE INSTALLATION ARE PART OF THE PARKERSBURG SYNCLINE.  THE SYNCLINAL AXIS IS
LOCATED APPROXIMATELY 20 MILES SOUTHEAST OF WVOW AND HAS A NORTHEAST-SOUTHWEST ORIENTATION.  THE OLDEST
EXPOSED ROCKS ARE PENNSYLVANIAN IN AGE AND CROP OUT ALONG STREAM VALLEYS.  FIG. 5 SHOWS A GENERALIZED
GEOLOGIC CROSS SECTION ACROSS WVOW AS DEVELOPED BY WILMOTH (1966).  CRYSTALLINE BASEMENT OCCURS BETWEEN 9,000
FT. AND 11,000 FT. BELOW THE MISSISSIPPIAN AGE ROCKS.

THE MISSISSIPPIAN SYSTEM INCLUDES THE POCONO AND MACCRADY FORMATIONS OVERLAIN BY THE GREENBRIER AND MAUCH
CHUNK GROUPS.  THE POCONO FORMATION CONSISTS OF MOSTLY COARSE-GRAINED SANDSTONE AND SANDY SHALE, WITH A
THICKNESS OF BETWEEN 480 FT. AND 580 FT.  THE MACCRADY FORMATION IS A SHALE UNIT, WITH AN APPROXIMATE
THICKNESS OF 50 FT.  THE GREENBRIER GROUP PRIMARILY CONSISTS OF LIMESTONE, WITH SOME THIN UNITS OF SHALE AND
SANDSTONE. THIS GROUP HAS A THICKNESS OF BETWEEN 100 FT. AND 215 FT.; WELLS SCREENED IN THIS UNIT PRODUCE A
NON-POTABLE SALINE. THE MAUCH CHUNK GROUP CONSISTS OF SANDSTONE AND SHALE UNITS, WITH A THICKNESS OF UP TO 80
FT. WELLS IN THIS UNIT ALSO PRODUCE A SALINE WATER, WITH A YIELD OF AROUND 1 GALLON PER MINUTE (GPM).

THE PENNSYLVANIAN SYSTEM INCLUDES THE POTTSVILLE, ALLEGHENY, CONEMAUGH, AND MONOGAHELA GROUPS.  THESE UNITS
HAVE A COMBINED THICKNESS OF BETWEEN 260 FT. AND 955 FT. AND WERE DEPOSITED IN A FRESHWATER ENVIRONMENT; ALL
THE GROUPS CONTAIN CARBONACEOUS DEPOSITS. THE POTTSVILLE GROUP IS THE BASAL UNIT OF THE PENNSYLVANIAN SYSTEM. 
THE UNIT CONSISTS OF COARSE-GRAINED SANDSTONE, WITH THIN BEDS OF COAL, SHALE, AND CLAY.  THE FORMATION IS
BETWEEN 185 FT. AND 250 FT. THICK IN THE VICINITY OF WVOW.  THE ALLEGHENY GROUP DOES NOT CROP OUT IN MASON
COUNTY AND IS ENCOUNTERED ONLY IN SUBSURFACE BORINGS.  THE CONEMAUGH GROUP OVERLIES THE ALLEGHENY GROUP AND
HAS A THICKNESS OF BETWEEN 480 FT. AND 600 FT.  THE GROUP CONSISTS OF ALTERNATING SANDSTONES, SHALES, AND
LIMESTONES, WITH SOME COAL AND CLAY UNITS.  THE YOUNGEST PENNSYLVANIAN UNIT IS THE MONOGAHELA GROUP; THIS
GROUP ALSO CONTAINS ALTERNATING SHALES, SANDSTONES, AND COAL.  THE CROSS SECTION (SEE FIG. 5) FROM WILMOTH'S
(1966) GROUND WATER STUDY SHOWS THE BEDROCK TO BE PART OF THE CONEMAUGH GROUP; HOWEVER, THE GEOLOGIC MAP FROM
THE SAME STUDY INDICATES THAT ROCKS OF THE MONOGAHELA GROUP UNDERLY THE AREA.  ROCKS FROM BOTH OF THESE
GROUPS ARE PRIMARILY CLASTIC WITH MINOR AMOUNTS OF   LIMESTONE AND COAL.  THE CONEMAUGH GROUP CONTAINS A



LARGER PERCENTAGE OF SANDSTONE THAN THE MONOGAHELA GROUP, AND BOTH GROUPS CONTAIN SILTSTONES AND SHALES. 
THICKNESS RANGES FROM 230 FT. TO 320 FT; THESE UNITS FORM THE UPLAND AREAS ON THE EASTERN SIDE OF WVOW.

OVERLYING THE PALEZOIC ROCKS AT WVOW IS AN ALLUVIAL UNIT THAT REACHES THICKNESSES OF UP TO 185 FT.  THE
ALLUVIUM IS FOUND AS RIVER FLOODPLAIN DEPOSITS, AND ELEVATED TERRACES ALONG THE OHIO RIVER WERE DEPOSITED AS
GLACIAL OUTWASH TO THE SOUTH OF THE WISCONSIN CONTINENTAL ICE SHEET.  THE ALLUVIAL DEPOSITS OVERLYING BEDROCK
TO THE EAST AND NORTHEAST OF WVOW WERE DEPOSITED IN THE CHANNEL OF A PREGLACIAL RIVER THAT FLOWED SOUTHWARD
FROM OHIO THROUGH NORTHERN MASON COUNTY AND THEN WESTWARD BACK INTO OHIO.  THE ALLUVIUM CONSISTS OF A BASAL
GRAVEL-SAND UNIT AND INCREASES IN COARSENESS FROM TOP TO BOTTOM, WITH A CLAY AND SILT FLOODPLAIN NEAR LAND
SURFACE. (FIG. 7), SHOWS A GENERALIZED CROSS SECTION OF THESE UPPER GEOLOGIC UNITS.

THE 1966 WILMOTH STUDY WAS PRODUCED FROM A LIMITED DATABASE ADDRESSING THE IMMEDIATE VICINITY OF WVOW AND WAS
DIRECTED PRIMARILY TOWARD DEFINING AND DELINEATING POTABLE GROUND WATER SUPPLIES IN MASON COUNTY. THE MAJOR
AQUIFER OF CONCERN WAS THE PRODUCTIVE GLACIAL OUTWASH SEDIMENTS IMMEDIATELY OVERLYING THE BEDROCK.  THE
SHALLOW ALLUVIAL AQUIFER AT WVOW WOULD NOT HAVE BEEN CONSIDERED AN IMPORTANT POTABLE WATER SUPPLY AQUIFER AND
MAY NOT HAVE BEEN DETECTED OR ADEQUATELY DEFINED IN THE 1966 STUDY. THE WATER TABLE SHOWN IN FIG. 7
REPRESENTS THE INTERPRETED POTENTIOMETRIC SURFACE OF THE AQUIFER, WHICH WAS ASSUMED TO BE IN HYDRAULIC
COMMUNICATION WITH THE OHIO RIVER.

3.  SITE SOILS

THE U. S. SOIL CONSERVATION SERVICE (USSCS) (1961) MAPPED AND IDENTIFIED THE SOILS AT WVOW.  TWO REGIONAL
SOIL ASSOCIATIONS ARE PRESENT ON THE INSTALLATION ALONG THE OHIO RIVER BOTTOMLANDS AND TERRACES; THE ASTON,
WHEELING, AND LAKIN ASSOCIATIONS ARE PREDOMINANT. THE UPLAND AREAS CAN BE GROUPED INTO THE MUSKINGUM, UPSHUR,
AND VANDALIA ASSOCIATIONS.  THE BOTTOMLANDS AND RIVER TERRACE DEPOSITS CONSIST OF ALLUVIAL SOIL, WITH A THIN
VENEER OF RECENT RIVER SILT AND CLAYS.  THE UPLAND SOILS CONSIST OF MATERIAL WEATHERED FROM THE UNDERLYING
BEDROCK, MOSTLY SANDSTONE, SHALES, AND SILTSTONE.  A THIRD MAJOR SOIL TYPE   CONSISTS OF MIXED AMOUNTS OF
ALLUVIUM AND SEDIMENT DISINTEGRATED FROM THE UNDERLYING BEDROCK.  THESE MIXED SOILS ARE LOCATED ON UPLAND
TERRACES AND CONSIST OF THE WHEELING SOIL TYPE ON WELL-DRAINED AREAS AND THE SCIOTOVILLE, GINAT, AND CHILO
SOIL TYPES ON THE POORLY DRAINED AREAS.

DETAILED SOIL LOCATIONS, DRAINAGE CHARACTERISTICS, AND PERMEABILITIES WERE DETERMINED BY USSCS (1961) AND ARE
PRESENTED IN FIG. 8 AND TABLE 2.

4.  SITE GROUNDWATER

GENERALLY, MONOGAHELA AND CONEMAUGH GROUPS FORM THE DEEP POTABLE PENNSYLVANIA AQUIFER SYSTEM UNDERLYING WVOW. 
THE MONOGAHELA GROUP YIELDS ENOUGH WATER FOR DOMESTIC SUPPLY FROM A NUMBER OF POROUS SANDSTONE UNITS. WELL
YIELDS RANGE FROM 1 TO 25 GPM, WITH AN AVERAGE OF 9 GPM.  THE MONOGAHELA CONTAINS LESS SANDSTONE THAN THE
CONEMAUGH AND IS SITUATED TOPOGRAPHICALLY HIGHER.  THESE FACTORS MAKE THE CONEMAUGH   AQUIFER THE BETTER
WATER-BEARING FORMATION.  THE CONEMAUGH IS THE PRINCIPAL AQUIFER TO THE SOUTH OF WVOW IN THE KANAWHA RIVER
VALLEY. MOST WELLS THAT DRAW FROM THIS AQUIFER ARE FOR DOMESTIC AND FARM SUPPLIES, ALTHOUGH A FEW INDUSTRIAL
AND PUBLIC SUPPLIES TAP THIS FORMATION.  WELL YIELDS FOR THIS AQUIFER RANGE FROM LESS THAN 1 GPM TO 102 GPM
AND AVERAGE ABOUT 9 GPM.  TRANSMISSIVITY AND STORAGE COEFFICIENTS CALCULATED FROM AQUIFER TESTS SHOW A WIDE
RANGE OF VALUES, DEPENDING ON THE ZONE OF PRODUCTION AND LITHOLOGY ENCOUNTERED.  THE LOWER UNITS OF THE
AQUIFER YIELD SALINE WATER IN SOME SECTIONS AND ARE NOT SUITABLE FOR DOMESTIC OR PUBLIC USAGE.  AQUIFER TESTS
IN THE PENNSYLVANIAN ROCKS, WHERE OVERLAIN BY ALLUVIUM, COMMONLY SHOW SOME INDICATION OF HYDRAULIC
CONNECTIONS BETWEEN THE BEDROCK AND THE ALLUVIUM AND/OR THE RIVER.  WATER LEVELS RECORDED IN THE ALLUVIAL AND
PENNSYLVANIAN AQUIFERS HAVE SHOWN VARIABLE HEAD DIFFERENCES BETWEEN THE POTENTIOMETRIC SURFACES OF THE TWO
AQUIFERS. VERTICAL GRADIENTS DEVELOPED IN THE VICINITY OF WVOW SHOW HEAD DIFFERENCES AS GREAT AS 30 FT.  MUCH
OF THE GROUND WATER ENCOUNTERED IN THE DEEPER AQUIFER SYSTEM IS PRESUMED TO OCCUR IN JOINT-OPENINGS, ALONG
BEDDING PLANES, AND IN THE ROCK'S PORE SPACE.

SITE-SPECIFICALLY, A NUMBER OF DISTINCT HYDROGEOLOGIC FLOW SYSTEMS WERE CHARACTERIZED AT WVOW.  IN THE ACIDS
AREA/YELLOW WATER RESERVOIR, THE SHALLOW AQUIFER CONSISTS OF A MEDIUMTO-COARSE-GRAINED SAND CONTAINING
APPROXIMATELY 5 TO 10 PERCENT GRAVEL.  THIS SAND IS OVERLAIN BY A SILTY CLAY LAYER VARYING IN SOME AREAS TO
CLAY AND RANGING IN THICKNESS FROM APPROXIMATELY 10 TO 15 FEET.  THE SAND AQUIFER IS UNIFORM  IN TEXTURE AND
GRADATION THROUGHOUT THE AREA.  TWO APPARENTLY DISCONTINUOUS CLAY AND SILTY CLAY LAYERS WERE OBSERVED IN
MONITORING WELLS SCREENED IN THE SHALLOW AQUIFER BENEATH THE ACIDS AREA/YELLOW WATER RESERVOIR AREA.  THE
CLAY LAYERS DO NOT FORM A CONTINUOUS CONFINING LAYER, AND THE SAND AQUIFER EXISTS IN AN UNCONFINED OR
SEMI-CONFINED STATE.  IN DEEP MONITORING WELLS DRILLED AT THE ADJACENT NORTH AND SOUTH POWERHOUSES, A GRAY
CLAY WITH TEXTURAL AND PHYSICAL CHARACTERISTICS SIMILAR TO THE GRAY CLAY CONFINING LAYER OBSERVED IN THE
FIRST OPERABLE UNIT TNT MANUFACTURING AREA AND BURNING GROUNDS AREA WAS ENCOUNTERED.



AT THE RED WATER RESERVOIRS, SURFACE SEDIMENT CONSISTS PRIMARILY OF SILTY CLAY EXTENDING TO A 10 TO 15 FT.
DEPTH.  AT TWO OF THE MONITORING WELLS, THE CLAY IS OVERLAIN BY A MEDIUM-GRAINED SAND.  A SECOND SEQUENCE  
OF CLAYS AND SILTY CLAYS IS PRESENT AND VARIES IN THICKNESS FROM 2 FEET TO 20 FEET.  AS SHOWN IN THE GEOLOGIC
CROSS SECTION FOR THE RED WATER RESERVOIRS, A HIGH DEGREE OF LITHOLOGIC VARIATION (BOTH AREALLY AND
VERTICALLY) IS PRESENT AT THIS AREA OF CONCERN.  SAND AND CLAY UNITS ARE BOTH GENERALLY DISCONTINUOUS OVER
THIS AREA OF CONCERN WITH THE EXCEPTION OF ONE CONTINUOUS WATER-BEARING SAND UNIT (THE SHALLOW   ALLUVIAL
AQUIFER) AT ELEVATION 580 FEET ABOVE MEAN SEA LEVEL (FT-MSL).

IN AND AROUND THE POND 13/WET WELL AREA, TWO MARKEDLY DIFFERENT HYDRO-GEOLOGIC ENVIRONMENTS EXIST.  AT POND
13, NEAR-SURFACE SEDIMENTS CONSIST OF A THIN VENEER (5 TO 10 FT.) OF SANDY, SILTY CLAY UNDERLAIN BY A THIN
CLAY LAYER, THE AREAL EXTENT OF WHICH IS UNKNOWN.  A SECOND SAND LAYER OCCURS BELOW THIS CLAY LAYER; BELOW
THIS SECOND SAND LAYER, INTERBEDDED FINE-GRAINED SEDIMENTS ARE PRESENT.  IN CONTRAST, THE SEDIMENTS
ENCOUNTERED AT NEARBY WELLS INDICATE A MARKEDLY DIFFERENT HYDROGEOLOGIC ENVIRONMENT.  AT THESE WELLS, THE
FIRST PERMEABLE ZONE WAS NOT ENCOUNTERED UNTIL 526 FT-MSL, APPROXIMATELY 60 FT.  BELOW GROUND SURFACE.  THE
GRAY CLAY CONFINING LAYER IS PRESENT BEGINNING AT 560-FT MSL AND EXTENDING 25 FT. IN THICKNESS.  THE DISTANCE
BETWEEN THE TWO MONITORING WELLS IS APPROXIMATELY 300 FT.  THE ACTUAL BOUNDARY BETWEEN THESE TWO LITHOLOGIC
AND HYDROGEOLOGIC ENVIRONMENTS IS NOT KNOWN.

IN THE DEEP MONITORING WELLS DRILLED THROUGHOUT THE SITE, THE MAJORITY OF WELLS WERE SCREENED IN SEDIMENTS OF
ALLUVIAL ORIGIN. SEVERAL WELLS ENCOUNTERED GLACIAL OUTWASH MATERIAL, AND ACCORDING TO PUBLISHED INFORMATION
(WILMOTH, 1966), THE GLACIAL OUTWASH AQUIFER REPRESENTS A SINGLE, CONTINUOUS AQUIFER SYSTEM.  HOWEVER, GIVEN
THE LIMITED NUMBER OF WELLS WHICH PENETRATED THE GLACIAL OUTWASH AQUIFER THROUGHOUT THE SITE DURING THE PHASE
I INVESTIGATION, IT WAS NOT POSSIBLE TO VERIFY THIS INFORMATION.

5.  GROUND WATER/SURFACE WATER INTERATION

THE INTERACTION OF GROUND WATER FLOW SYSTEMS WITH SURFACE WATER FLOW THROUGHOUT THE SITE WAS ASSESSED IN THE
INITIAL RI SURVEY BY THE USE OF A STREAM GAGING PROGRAM COUPLED WITH INFORMATION OBTAINED FROM SELECTED
MONITORING WELLS INSTALLED ADJACENT TO SURFACE WATER DRAINAGE FLOW SYSTEMS. FOR THOSE AREAS ON THE SITE WITH
ADJACENT SURFACE WATER GAGING STATIONS AND MONITORING WELLS, COMPARISON WAS MADE BETWEEN   SURFACE WATER
STATION ELEVATIONS (FROM STAFF GAGE DATA) AND THE FIRST PERMEABLE LAYER ENCOUNTERED DURING MONITORING WELL
DRILLING.  THESE DATA THAT WERE DEVELOPED INDICATE THAT THE RANGE OF SURFACE WATER ELEVATIONS VARIES LESS
THAN 3 FT. THROUGHOUT THE STUDY.

THE HYDROLOGIC INTERCONNECTION PRESENT FROM THE INTERSECTION OF SURFACE DRAINAGE WITH THE PERMEABLE STRATA AT
THESE PORTIONS OF THE SITE SUGGESTS THAT, AS GROUND WATER ELEVATION INCREASES, A SIGNIFICANT GROUND   WATER
COMPONENT SHOULD BE PRESENT IN FLOWS OBSERVED IN MILL CREEK.  IN MOST PONDS AT THE SITE, GROUND WATER
DISCHARGE INTO THE PONDS OR RECHARGE BY THE PONDS INTO THE GROUND WATER IS SUBSTANTIALLY MINIMIZED   BY THE
PRESENCE OF EXTENSIVE CLAY DEPOSITS IN THE POND BOTTOMS. SEDIMENT GRAB SAMPLES (APPROXIMATELY 6 TO 8 INCHES
IN DEPTH) AND SEDIMENT CORE SAMPLES (1 TO 3 FEET IN DEPTH) IN THE PONDS CONSISTED PRIMARILY OF STIFF CLAY
WITH A THIN, OVERLYING LAYER OF DECOMPOSED, ORGANIC, DETRITAL MATERIAL.  IN MANY CASES, FIELD OBSERVATIONS
INDICATED THAT THE BOTTOM PORTION OF EVEN THE SHALLOW (6 TO 8-INCH) CORE RANGED IN MOISTURE CONTENT FROM DRY
TO SLIGHTLY MOIST, WHEREAS SEDIMENTS IN THE TOP 1 TO 2 INCHES OF THE CORE WERE WET.  DURING THE OCTOBER 1984
GAGING, NO SURFACE WATER OUTFLOW WAS OCCURRING FROM ANY OF THE PONDS.  BECAUSE   OF THE LACK OF
INTERCONNECTION WITH THE GROUND WATER, THE POTENTIAL FOR INPUT TO OR OUTPUT FROM THE PONDS IS GENERALLY
SMALL. HOWEVER, RISING GROUND WATER LEVELS AND SURFACE RUNOFF DURING A WET SEASON GREATLY   INCREASE THE
POTENTIAL FOR GROUND WATER DISCHARGE TO THE NORTHERN PONDS.

IN THE NORTHERN PORTIONS OF WVOW, THE MILL CREEK FLOW SYSTEM RECEIVES GROUND WATER DISCHARGED DURING
HIGH-FLOW CONDITIONS.  THE MILL CREEK STATIONS ARE DOWNSTREAM FROM BOTH A TREATMENT PLANT AND POND 16.   POND
16 IS LOCATED IMMEDIATELY UPGRADIENT OF THE RED WATER RESERVOIRS. THE RESULTS OF THE PHASE I RI STUDY
INDICATE THAT POND 16, THROUGH LEAKAGE, RECHARGES THE SHALLOW AQUIFER AT THE RED WATER RESERVOIRS.

THE GRAVEL AND SAND LENSES IN THE GLACIAL ALLUVIUM CONSTITUTE THE PRINCIPAL AQUIFER AT WVOW.  THESE DEPOSITS
ARE THE MOST PRODUCTIVE GROUND WATER UNITS, WITH A HIGH HYDRAULIC CONDUCTIVITY AND FAIRLY HIGH   WELL YIELDS.
THE WATER TABLE IN MASON COUNTY WAS REPORTED TO RANGE FROM ABOUT 10 TO 90 FT. BELOW LAND SURFACE.  AT THE
WVOW SITE, THE LEVEL AT WHICH GROUND WATER MAY BE ENCOUNTERED WAS EXPECTED TO RANGE FROM 5 TO 45 FT. BELOW
LAND SURFACE. RECHARGE TO THE ALLUVIAL AQUIFER CONSISTS OF INFILTRATION OF PRECIPATION, MOVEMENT OF GROUND
WATER FROM THE BEDROCK TO THE ALLUVIUM, SEEPAGE FROM SMALL STREAMS FLOWING ACROSS THE TERRACE DEPOSITS, AND
RECHARGE FROM THE OHIO RIVER DURING PERIODS OF HIGH STAGE OR FLOODING.  INDUSTRIAL AND PUBLIC-SUPPLY WELLS IN
THE AREA HAVE AN AVERAGE YIELD OF 200 GALLONS PER MINUTE )GPM) ACCORDING TO WILMOTH (1966).  WVOW RADIAL
COLLECTORS LOCATED ADJACENT TO THE OHIO RIVER RANGED FROM 1,245 TO 1,918 GPM, WITH A 1,565-GPM AVERAGE.
AQUIFER TESTS ON A NUMBER OF MUNICIPAL WELL FIELDS IN THE ALLUVIUM INDICATED   MODERATELY GOOD TRANSMISSIVITY



AND WATERTABLE STORAGE.  BASED ON HISTORICAL WELL CONSTRUCTION INFORMATION AND WATER LEVEL DATA AVAILABLE
PRIOR TO THE RI, A GROUND WATER DIVIDE APPEARED TO EXIST, MOST LIKELY IN   THE AREA OF THE TNT PRODUCTION
LINES.  BECAUSE OF THE LACK OF WELL LOCATION AND WATER LEVEL DATA FROM THE NORTHEASTERN PORTION OF WVOW, THE
EXACT LOCATION OF THE PROBABLE DIVIDE COULD NOT BE DETERMINED.  HOWEVER,  DUE TO THE LOCALIZED NATURE OF THE
CONTAMINATION THIS DOES NOT APPEAR TO PRESENT A PROBLEM. GROUND WATER IN THE ALLUVIAL AQUIFER APPEARED TO
MOVE TO THE NORTHWEST FROM THE TNT MANUFACTURING AREA TO THE MILL CREEK DRAINAGE AND TO THE SOUTHWEST ALONG
THE OLDTOWN CREEK DRAINAGE AFTER MOVING EASTWARD TO OLDTOWN CREEK. GROUND WATER RECHARGING THE ALLUVIAL
AQUIFER IN THE RELATIVELY HIGH ELEVATIONS ALONG THE EASTERN EDGE OF WVOW PROBABLY MOVES DIRECTLY WEST TO THE
OHIO RIVER VIA OLDTOWN CREEK. RECHARGED GROUND WATER IN THE HIGH ELEVATIONS WEST OF THE TNT MANUFACTURING
AREA MAY MOVE DIRECTLY WEST TO THE OHIO RIVER.

#SSC
SUMMARY OF SITE CHARACTERISTICS

THE FOLLOWING CONCLUSIONS ARE BASED ON THE ANALYSES PERFORMED DURING THE REMEDIAL INVESTIGATION AND IS
ORGANIZED BY AREA OF CONCERN WITHIN THIS SECOND OPERABLE UNIT.  DETAILS OF THE CONTAMINANT DISTRIBUTION IN
EACH SOURCE AREA ARE PRESENTED IN THE RI/FS.

   A.  ACIDS AREA/YELLOW WATER RESERVOIR

   1.  CONTAMINANT SOURCES WERE IDENTIFIED AND INCLUDE THE
       SEDIMENTS OF THE YELLOW WATER RESERVOIR AND CONTAMINATED
       SOIL IN THE VICINITY OF THE NEUTRALIZATION CHAMBER.

   2.  NITROAROMATIC CONTAMINATION EXISTS IN THE SHALLOW AQUIFER.
       THE CONTAMINATION IS LIMITED IN AREAL EXTENT.

   3.  THE GRAY CLAY CONFINING LAYER IS PRESENT AT THE YELLOW
       WATER RESERVOIR AND ACTS AS AN EFFECTIVE BARRIER TO
       VERTICAL CONTAMINANT MIGRATION.

   4.  THE CONTAMINATION DETECTED IN THE DEEP AQUIFER IN APRIL
       1986 WAS ATTRIBUTED TO SHALLOW AQUIFER CONTAMINATION
       BEING CARRIED INTO THE DEEP AQUIFER DURING DRILLING.

   5.  GROUND WATER FLOW DIRECTION IN THE SHALLOW AQUIFER IS
       TO THE WEST; GROUND WATER FLOW IN THE DEEP AQUIFER
       IS TO THE NORTH.

        B.  RED WATER RESERVOIRS

   1.  THE SOURCE STRENGTH OF THE SEDIMENTS OF POND 1 AND POND 2
       WAS DEFINED THROUGH THE SAMPLING AND ANALYSIS OF DEEP
       SEDIMENT CORES.  LOW LEVELS OF NITROAROMATICS WERE DETECTED
       IN SEVERAL OF THE DEEPER SEDIMENT SAMPLES.

   2.  NITROAROMATIC CONTAMINATION WAS DETECTED IN THE SHALLOW
       GROUND WATER BUT IS PRESENT FOR THE MOST PART, AT VERY LOW
       LEVELS, (0.2 UG/L 2,4,6TNT); THE DOWNGRADIENT LIMIT OF
       CONTAMINATION IS PROJECTED TO OCCUR AT OR IMMEDIATELY WEST
       OF THE RESERVOIR AREA.

   3.  THE GRAY CLAY CONFINING LAYER PRESENT AT THE RED WATER
       RESERVOIRS ACTS AS AN EFFECTIVE BARRIER TO VERTICAL
       CONTAMINANT MIGRATION.

   4.  THE APPARENT LOW-LEVEL CONTAMINATION DETECTED IN THE DEEP
       AQUIFER IN 1986 IS ATTRIBUTED TO SHALLOW CONTAMINATION
       BEING CARRIED INTO THE DEEP AQUIFER DURING DRILLING.

   5.  GROUND WATER FLOW DIRECTION IN THE SHALLOW AQUIFER IS TO
       THE NORTHWEST; GROUND WATER FLOW IN THE DEEP AQUIFER IS
       EXPECTED TO HAVE A NORTHERLY COMPONENT.



        C.  POND 13/WET WELL AREA

   1.  THE HIGHEST LEVELS OF NITROAROMATICS (PRINCIPALLY 2, 4,
       6-TNT) OCCUR IN THE SHALLOW AQUIFER DOWNGRADIENT OF THE WET
       WELL AREA AND RED/YELLOW WATER TRUNK SEWER LINE.

   2.  THE CONTAMINANT PLUME APPEARS TO BE CONFINED TO THE
       IMMEDIATE VICINITY OF THE TWO WET WELLS AT THE POND 13 AREA.

   3.  THE SHALLOW SAND AQUIFER APPEARS TO BE AREALLY LIMITED AND
       IS BOUNDED BY CLAY-DOMINANT SEDIMENTS OBSERVED IMMEDIATELY
       TO THE NORTH AND TO THE EAST OF THE SITE.

   4.  THE GRAY CLAY CONFINING LAYER PRESENT AT POND 13
       ACTS AS AN EFFECTIVE BARRIER TO VERTICAL MIGRATION.

   5.  BASED ON THE WATER LEVELS MEASURED IN THE RI (ESE,
       1986D) AND SUPPLEMENTAL RI (ESE, 1986A) ESSENTIALLY NO
       DIRECTION OF GROUND WATER FLOW CAN BE ESTABLISHED FOR THE
       SHALLOW AQUIFER.

   6.  THE HYDRAULIC HEAD OBSERVED IN THE DEEP MONITORING WELLS
       IS HIGHER THAN THOSE OBSERVED IN THE SHALLOW AQUIFER
       FURTHER SUBSTANTIATING THE CONCLUSION THAT VERTICAL
       CONTAMINANT MIGRATION AT POND 13 IS UNLIKELY.

   7.  ALTHOUGH THE SUBSTANTIAL CLAY DEPOSITS BELOW THE
       CONTAMINATED SHALLOW AQUIFER SHOULD CONSTITUTE AN
       EFFECTIVE BARRIER TO DOWNWARD CONTAMINANT MIGRATION, LOW
       LEVELS OF NITROAROMATICS WERE OBSERVED IN THE DEEP
       AQUIFER, HOWEVER, THAT INCIDENTAL CONTAMINATION APPEARS TO
       BE AN ISOLATED, LOCALIZED OCCURRENCE.

#SSR
E.  SUMMARY OF SITE RISKS

POTENTIAL EXPOSURE PATHWAYS ARE AS FOLLOWS: AT THE ACIDS AREA/YELLOW WATER RESERVOIR AREA, THE ONLY
SIGNIFICANT PATHWAY AT PRESENT IS DIRECT CONTACT WITH SURFICIAL SOILS.  IF THE AREA IS DEVELOPED FOR
INDUSTRIAL USE IN THE FUTURE, IT CAN BE ASSUMED THAT WORKERS COULD BE EXPOSED TO CONTAMINATED
SOILS/SEDIMENTS.  ON-SITE CONSTRUCTION OR LANDSCAPING ACTIVITIES COULD EXPOSE CONTAMINATED SUBSOILS.  AT POND
13, THE EXPOSURE PATHWAY OF CONCERN RESULTS FROM LEACHATE GENERATION BY CONTAMINATED SEDIMENTS IN THE WET
WELLS, GROUND WATER TRANSPORT IN THE SHALLOW SAND AQUIFER, AND DISCHARGE VIA A SMALL SEEP TO POND 13, WHERE
AQUATIC BIOTA ARE EXPOSED.  SINCE POND 13 IS CURRENTLY CLOSED TO FISHING, AQUATIC BIOTA ARE THE ONLY
POPULATION EXPOSED AFTER BIOACCUMULATION OF CONTAMINANTS FROM WATER OR SEDIMENTS.

GROUND WATER RESOURCES THAT MAY HAVE BECOME CONTAMINATED ARE NOT NOW USED FOR POTABLE SUPPLY.  THE AREA IS
SERVED BY A MUNICIPAL SUPPLY, AND ANY NEW RESIDENTS CAN BE CONNECTED TO THIS SUPPLY.  HOWEVER, THEY ARE NOT
REQUIRED TO CONNECT, AND THE GROUND WATER RESOURCE IS A "USABLE" AQUIFER.

THE INSTITUTIONAL CONSTRAINTS THAT CURRENTLY EXIST ON SITE MILITATES AGAINST THE USE OF GROUND WATER ON THE
MCCLINTIC WILDLIFE STATION AS A POTABLE SUPPLY.  THE STATE OF WEST VIRGINIA HAS INCENTIVE, INTENT, AND
AUTHORITY (BARRING A NATIONAL EMERGENCY, IN WHICH CASE THE ARMY COULD TAKE CONTROL OF THE PROPERTY) TO
MAINTAIN THE LAND IN THIS USE.

HEALTH AND ENVIRONMENTAL RISKS ASSOCIATED WITH EXPOSURE TO SITE CONTAMINATION HAVE BEEN EVALUATED, AND IN
GENERAL, NO POPULATION IS CURRENTLY BEING EXPOSED TO UNACCEPTABLE LEVELS OF CONTAMINATION. HOWEVER, FUTURE
POPULATIONS MIGHT BE AT RISK IF LAND OR WATER USE CHANGED AND NO REMEDIAL ACTIONS WERE TAKEN.  IN
CONSIDERATION OF THIS, THE NO-ACTION ALTERNATIVE IS NOT VIABLE IN ANY AREA INCLUDED IN THE SECOND OPERABLE
UNIT.  IN THE ACIDS AREA/YELLOW WATER RESERVOIR, THE CARCINOGENIC RISK RESULTING FROM OCCASIONAL EXPOSURE TO
CONTAMINATED SURFICIAL SOILS UNDER THE EXISTING LAND USE IS ESTIMATED TO BE LESS THAN 1.8 X 10-6.  IF THE
AREA WERE DEVELOPED INDUSTRIALLY, THE MOST PROBABLE FUTURE LAND USE, WORKERS COULD BE EXPOSED TO DNT
CONCENTRATIONS RESULTING IN A 2.8 X 10-5 INDIVIDUAL CANCER RISK.  FURTHERMORE, EXPOSURE TO 2,4,6-TNT,



NONCARCINOGENIC CONTAMINANT, WOULD EXCEED RECOMMENDED EXPOSURE LEVELS BY A FACTOR OF 2.7.  SURFICIAL SOIL  
CONTAMINATION IN THIS AREA HAS RESULTED IN ADVERSE ENVIRONMENTAL IMPACTS ON VEGETATION AS INDICATED BY THE
LACK OF VEGETATION IN A CONTAMINATED HOT SPOT.

LEVELS OF CONTAMINATION IN THE SURFICIAL WATER TABLE AQUIFER IN THE ACIDS AREA/YELLOW WATER RESERVOIR EXCEED
ACCEPTABLE LEVELS FOR DRINKING WATER.  THE SHALLOW WATER TABLE AQUIFER IS NOT USED AS A POTABLE SUPPLY
ANYWHERE IN THE VICINITY OF WVOW SINCE THE PREFERRED GROUND WATER SUPPLY IS THE DEEPER SAND AND GRAVEL
AQUIFER.  CONTAMINATION OF THE SHALLOW AQUIFER THEORETICALLY REPRESENTS AN ENDANGERMENT SINCE THERE ARE NO
PROHIBITIONS OR FEASIBILITY CONSTRAINTS AGAINST ITS USE.  AS A PRACTICAL MATTER, HOWEVER, THIS CONTAMINATION
POSES NO RISK TO PUBLIC HEALTH SINCE THERE IS NO REASON TO BELIEVE THAT IT WOULD BE USED IN THE FURE, GIVEN
THE TRADIONAL USE OF THE DEEPER AQUIFER.  THE CONTAMINATED PORTION OF THE SURFICIAL AQUIFER IS IN AN AREA
DEVELOPED FOR INSTITUTIONAL AND INDUSTRIAL USE, WHICH IS UNATTRACTIVE FOR RESIDENTIAL DEVELOPMENT.  IN THE
RED WATER RESERVOIR AREA, GROUND WATER USED AS A SOURCE OF DOMESTIC   SUPPLY IS CONTAMINATED.  EXISTING WELLS
EXHIBIT ACCEPTABLE LEVELS OF CONTAMINATION, AND THE GROUND WATER QUALITY HAS APPARENTLY REACHED A
STEADY-STATE (MAXIMUM) CONCENTRATION, SO EXISTING WATER USERS ARE NOT AT   RISK NOW OR IN THE FUTURE.  IF NEW
WELLS WERE INSTALLED IN AREAS OUTSIDE BUT NEAR MCCLINTIC WILDLIFE STATION, THESE NEW WELLS MIGHT BE
CONTAMINATED TO UNACCEPTABLE LEVELS.  THE CARCINOGENIC RISK ASSOCIATED   WITH EXPOSURE TO THE DNTS FOR A
HYPOTHETICAL NEW DOMESTIC WELL IN THE CENTER OF THE PLUME AT THE MCCLINTIC WILDLIFE STATION BOUNDARY COULD BE
AS GREAT AS 4.8 X 10-4, WHICH IS OUTSIDE THE ACCEPTABLE RISK RANGE FOR   CERCLA RESPONSE ACTIONS.  RISKS DUE
TO NONCARCINOGENIC CONTAMINANTS AND RISKS TO NONHUMAN BIOTA ASSOCIATED WITH THE RED WATER RESERVOIR AREA ARE
NEGLIGIBLE.

EXISTING POPULATIONS ARE NOT EXPOSED TO UNACCEPTABLE LEVELS OF CONTAMINATION IN THE POND 13/WET WELL AREA
BECAUSE POND 13 IS CLOSED TO FISHING.  IF NO REMEDIAL ACTION WERE TAKEN AND POND 13 WERE REOPENED FOR
FISHING, BASS FISHERMEN AND OTHERS WITH WHOM THEY SHARED THEIR CATCH COULD EXPERIENCE A CANCER RISK AS HIGH
AS 1.7 X 10-5 DUE TO EXPOSURE TO THE DNTS. EXPOSURE TO NONCARCINOGENIC CONTAMINANTS AND RISKS TO AQUATIC
BIOTA ARE WITHIN ACCEPTABLE LIMITS IN THIS AREA.

#RAO
F.  REMEDIAL ALTERNATIVES OBJECTIVES

THE MAJOR OBJECTIVES OF REMEDIAL ACTION TO BE TAKEN AT THE WEST VIRGINIA ORDNANCE WORKS SITE INCLUDE THE
REMOVAL OF SOIL CONTAMINANTS TO PROTECTIVE LEVELS; THE MINIMIZATION OF THE AMOUNT OF HAZARDOUS SUBSTANCES
LEACHING INTO THE GROUNDWATER AND THE TREATMENT OF GROUNDWATER TO PROTECTIVE LEVELS. THE LEVELS THAT WERE
DEVELOPED ARE BASED ON STANDARDS THAT WERE AVAILABLE FOR THE SPECIFIC CHEMICAL, OR DEVELOPED WITH RESPECT TO
THE 10-6 CANCER RISK, THAT IS ONE PERSON IN ONE MILLION ADVERSELY AFFECTED.

BASED ON THE ABOVE OBJECTIVES, NUMEROUS SOURCE CONTROL TECHNOLOGIES WERE SCREENED TO PROVIDE A LIMITED NUMBER
OF TECHNOLOGIES APPLICABLE FOR REMEDIAL ACTION AT THE SITE.

#DA
G.  DESCRIPTION OF ALTERNATIVES

1.  TECHNOLOGIES AVAILABLE

EACH TECHNOLOGY WAS EVALUATED NOT ONLY IN TERMS OF THEORETICAL FEASIBILITY, BUT ALSO IN TERMS OF WHETHER THE
TECHNOLOGY IS APPLICABLE TO THE SITE-SPECIFIC CONDITIONS.  THE TECHNOLOGIES FOR EACH OF THE THREE   AREAS CAN
BE GROUPED INTO THE FOLLOWING FOUR CATEGORIES:

        1.  EXCAVATION AND INCINERATION

        2.  EXCAVATION AND LANDFILLING

        3.  CONTAINMENT AND INSTITUTIONAL CONTROLS

        4.  NO ACTION

IN AN EFFORT TO PROVIDE A DEGREE OF FLEXIBILITY IN THE FINAL SELECTION OF A REMEDIAL ACTION, A SET OF
ALTERNATIVES COVERING A RANGE OF REMEDIAL ACTIONS, BASED ON THE ABOVE TECHNOLOGIES, HAS BEEN DEVELOPED.  AS
SPECIFIED BY EPA POLICY AND INTERIM GUIDANCE ON COMPLIANCE WITH THE NCP AND CERCLA, AS AMENDED BY SARA,
REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED RANGING FROM AN ALTERNATIVE THAT ELIMINATES THE NEED FOR
LONG-TERM MANAGEMENT AND MONITORING TO ALTERNATIVES INVOLVING TREATMENT TO REDUCE TOXICITY, MOBILITY, OR
VOLUME.  IN ADDITION TO THE RANGE OF TREATMENT ALTERNATIVES, A CONTAINMENT OPTION INVOLVING LITTLE OR NO



TREATMENT AND A NO-ACTION ALTERNATIVE WERE DEVELOPED.

AVAILABLE REMEDIAL TECHNOLOGIES IDENTIFIED AND DEVELOPED INTO ALTER-NATIVES FOR EACH AREA OF CONCERN, THE
SOURCE OF THE CONTAMINATION IN THAT AREA WAS INITIALLY ADDRESSED.  SELECTION OF THE REMEDIAL TECHNOLOGY FOR
THE SOURCE WAS BASED ON THE TYPE, CONCENTRATION, AND EXTENT OF CONTAMINATION IN THE SOURCE MEDIUM; KNOWLEDGE
OF PREVIOUS APPLICATIONS AND PERFORMANCE OF THE REMEDIAL TECHNOLOGIES; AND KNOWLEDGE GAINED FROM PILOT-SCALE
OF FIELD STUDIES.  THREE BROAD CATEGORIES WERE USED FOR THE EVALUATION:  EFFECTIVENESS, IMPLEMENTABILITY AND
COST.  THE FOLLOWING IS A SUMMARY OF THE EVALUATION FOR EACH AREA.  THE ALTERNATIVES ARE FULLY SUMMARIZED IN
APPENDIX A.

2.  PRESENTATION OF ALTERNATIVES

I. ACIDS AREA/YELLOW WATER RESERVOIR ALTERNATIVES

ALTERNATIVE 1A (INCINERATION AND TREATMENT) INVOLVES EXCAVATION OF CONTAMINATED SOIL FOR OFF-SITE
INCINERATION AND TREATMENT BY CARBON ADSORPTION OF GROUNDWATER REMOVED BY EXTRACTION WELLS, FOLLOWED BY  
DIRECT DISCHARGE TO MILL CREEK.  THE OBJECTIVE OF THIS ALTERNATIVE WITH REGARD TO SOILS IS REMOVAL OF
CONTAMINATED SOILS THAT CONTAIN NITROAROMATICS WITH CONCENTRATIONS ABOVE ACCEPTABLE LEVELS.  GROUNDWATER  
WILL BE TREATED TO LEVELS SPECIFIED BY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.

ALTERNATIVE 2A (INCINERATION AND TREATMENT) IS IDENTICAL TO ALTERNATIVE 1A, EXCEPT THAT INCINERATION WOULD BE
ACCOMPLISHED ON SITE. A MOBILE INCINERATOR WOULD BE TRANSFERRED TO THE SITE AND THE ASH BY-PRODUCT WOULD BE
USED FOR BACKFILL.  GROUNDWATER WOULD BE TREATED TO LEVELS SPECIFIED BY APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS.

ALTERNATIVE 3A (REMOVAL AND DISPOSAL) INVOLVES THE EXCAVATION OF CONTAMINATED SOILS/SEDIMENTS FOR DISPOSAL IN
AN OFF-SITE LANDFILL. REMEDIAL ACTION FOR CONTAMINATED GROUNDWATER INVOLVES PUMPING AND TREATING, BY CARBON
ADSORPTION TO APPROPRIATE LEVELS AND DIRECT DISCHARGE OF THE TREATED WATER TO MILL CREEK.

ALTERNATIVE 4A (CONTAINMENT) INVOLVES PURCHASING THE INDUSTRIAL PARK, WHICH ENCOMPASSES THE AREA OF
CONTAMINATION, ADDING 2 FEET OF SOIL COVER OVER AREAS OF CONTAMINATED SOILS, INCORPORATING THE AREA INTO THE
EXISTING WILDLIFE STATION AND EXTRACTING AND TREATING THE GROUNDWATER IN THE MANNER PREVIOUSLY DESCRIBED. 
THE OBJECTIVE OF THIS ALTERNATIVE IS TO ELIMINATE THE DIRECT EXPOSURE PATHWAY TO CONTAMINATED SOILS.

ALTERNATIVE 5A IS THE "NO ACTION" REMEDIAL ALTERNATIVE INCLUDED TO ESTABLISH PRESENT BASELINE SITE
CONDITIONS.  THIS ALTERNATIVE WOULD NOT IMPROVE SITE CONDITIONS NOR WOULD IT MITIGATE THE MIGRATION OF SITE
CONTAMINANTS.

II. RED WATER RESERVOIR ALTERNATIVES

ALTERNATIVE 2A (INCINERATION AND TREATMENT) INVOLVES EXCAVATION OF CONTAMINATED SOIL FOR ON-SITE INCINERATION
AND TREATMENT BY CARBON ADSORPTION OF GROUNDWATER REMOVED BY EXTRACTION WELLS, FOLLOWED BY   DIRECT DISCHARGE
TO MILL CREEK.  THE OBJECTIVE OF THIS ALTERNATIVE WITH REGARD TO SEDIMENTS IS COMPLETE REMOVAL OF ALL
CONTAMINATED SEDIMENTS THAT CONTAIN NITROAROMATICS CONCENTRATIONS IN EXCESS OF DESIGNATED   LEVELS.

ALTERNATIVE 3B (REMOVAL AND DISPOSAL) INVOLVES THE EXCAVATION OF CONTAMINATED SEDIMENTS FOR DISPOSAL IN AN
ON-SITE LANDFILL.  REMEDIAL ACTION FOR CONTAMINATED GROUNDWATER TO SPECIFIED LEVELS IS THE SAME AS PREVIOUSLY
DESCRIBED (PUMPING GROUNDWATER, TREATING BY CARBON ADSORPTION AND DIRECT DISCHARGE).  THE OBJECTIVE OF THIS
ALTERNATIVE IS COMPLETE REMOVAL OF ALL CONTAMINATED SEDIMENTS THAT CONTAIN NITROAROMATICS CONCENTRATIONS IN
EXCESS OF DESIGNATED LEVELS.

ALTERNATIVE 4A (CONTAINMENT) WOULD INVOLVE RELOCATION OF EXISTING PONDS, LEVELING AND BACKFILLING OF THE
AREAS AND CAPPING WITH A CLAY LAYER TO PRECLUDE INFILTRATION INTO THE GROUNDWATER OF THE SHALLOW AQUIFER.
GROUNDWATER WOULD THEN BE EXTRACTED AND TREATED TO SPECIFIED LEVELS IN THE MANNER PREVIOUSLY DESCRIBED.  THE
OBJECTIVE OF CONTAINMENT OF SEDIMENT CONTAMINATION IS TO ELIMINATE FURTHER MIGRATION OF CONTAMINANTS INTO THE
GROUNDWATER.

ALTERNATIVE 5A IS THE "NO ACTION" REMEDIAL ALTERNATIVE INCLUDED TO ESTABLISH PRESENT BASELINE SITE
CONDITIONS.  THIS ALTERNATIVE WOULD NOT IMPROVE SITE CONDITIONS NOR WOULD IT MITIGATE THE MIGRATION OF SITE
CONTAMINANTS.

III. POND 13/WET WELL AREA ALTERNATIVES



ALTERNATIVE 1B (INCINERATION AND TREATMENT) INVOLVES EXCAVATION OF CONTAMINATED SOIL FOR OFF-SITE
INCINERATION AND TREATMENT BY CARBON ADSORPTION OF GROUNDWATER REMOVED BY EXTRACTION WELLS, FOLLOWED BY  
DISCHARGE TO MILL CREEK.  THE OBJECTIVE OF THIS ALTERNATIVE WITH REGARD TO SOILS IS COMPLETE REMOVAL OF ALL
CONTAMINATED SOILS THAT CONTAIN NITROAROMATICS CONCENTRATIONS ABOVE ACCEPTABLE LEVELS.

ALTERNATIVE 2C INCLUDES EXCAVATION OF CONTAMINATED SOILS AND SEDIMENTS WITH SUBSEQUENT DISPOSAL AT AN ON-SITE
LANDFILL.  GROUNDWATER TREATMENT WOULD INVOLVE USING AN IN SITU ACTIVATED CARBON BED IN THE SOIL ADJACENT TO
POND 13.

ALTERNATIVE 3A (REMOVAL AND DISPOSAL) INVOLVES EXCAVATION OF CONTAMINATED SOILS/SEDIMENTS FOR DISPOSAL IN AN
ON-SITE LANDFILL AND TREATMENT OF GROUNDWATER BY USE OF EXTRACTION WELL PUMPING, CARBON ADSORPTION TREATMENT
AND DIRECT DISCHARGE INTO POND 13.

ALTERNATIVE 3B (REMOVAL AND DISPOSAL) INVOLVES EXCAVATION OF CONTAMINATED SOILS/SEDIMENTS FOR DISPOSAL IN AN
OFF-SITE LANDFILL AND TREATMENT OF GROUNDWATER BY USE OF EXTRACTION WELL PUMPING, CARBON ADSORPTION TREATMENT
AND DIRECT DISCHARGE INTO POND 13.

ALTERNATIVE 4A (CONTAINMENT) WOULD INVOLVE COVERING THE WET WELLS WITH SOIL AND TREATING GROUNDWATER IN THE
MANNER PREVIOUSLY DESCRIBED.  THE OBJECTIVE OF THIS ALTERNATIVE IS TO ELIMINATE ALL DIRECT EXPOSURE PATHWAYS
TO HUMANS AND AQUATIC BIOTA.

ALTERNATIVE 4B WOULD INVOLVE RELOCATING POND 13, AND GROUNDWATER TREATMENT THROUGH WELL EXTRACTION, CARBON
ADSORPTION AND DIRECT DISCHARGE TO A NEW POND 13.  THE OBJECTIVE OF THIS ALTERNATIVE IS TO ELIMINATE ALL
EXPOSURE PATHWAYS TO HUMANS AND AQUATIC BIOTA.

ALTERNATIVE 5A IS THE "NO ACTION" REMEDIAL ALTERNATIVE INCLUDED TO ESTABLISH PRESENT BASELINE SITE
CONDITIONS.  THIS ALTERNATIVE WOULD NOT IMPROVE SITE CONDITIONS NOR WOULD IT MITIGATE THE MIGRATION OF SITE
CONTAMINANTS.

#SSARAR
H.  SITE SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

SECTION 121(D)(2)(A) OF CERCLA, AS AMENDED BY SARA, DISCUSSES CLEANUP STANDARDS APPLICABLE TO ANY HAZARDOUS
SUBSTANCE, POLLUTANT, OR CONTAMINANT THAT WILL REMAIN ON SITE.  THE SELECTED REMEDIAL ACTION MUST AT LEAST
ATTAIN LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE STANDARDS, REQUIREMENTS, CRITERIA, OR LIMITATIONS
(ARARS).  THESE ARARS INCLUDE FEDERAL ENVIRONMENTAL LAWS INCLUDING, BUT NOT LIMITED TO, THE   TOXIC
SUBSTANCES CONTROL ACT (TSCA), THE SAFE DRINKING WATER ACT (SDWA), THE CLEAN AIR ACT (CAA), THE CLEAN WATER
ACT (CWA), THE MARINE PROTECTION, RESEARCH AND SANCTUARIES ACT (MPRSA), AND THE SOLID WASTE   DISPOSAL ACT
(SWDA).  IN ADDITION, ANY PROMULGATED STATE STANDARD, REQUIREMENT, CRITERION, OR LIMITATION THAT IS MORE
STRINGENT THAN FEDERAL REQUIREMENTS IS APPLICABLE IF SUCH A STATE REQUIREMENT IS PART OF A FEDERALLY
DELEGATED PROGRAM AND HAS BEEN IDENTIFIED TO THE PRESIDENT BY THE STATE IN A TIMELY MANNER.  PURSUANT TO EPA
GUIDANCE, A PROMULGATED STATE STANDARD IS A STANDARD THAT IS GENERALLY APPLICABLE (I.E., NOT SPECIFIC TO A
SINGLE TARGETED SITE OR ACTIVITY) AND ENFORCEABLE BY THE STATE (EPA, 1987).  NONPROMULGATED STANDARDS MAY BE
DETERMINED IN CONSIDERING THE NECESSARY LEVEL OF CLEANUP.  ACCORDINGLY,   THE MAJOR ARARS TO BE CONSIDERED
INCLUDE:

        FEDERAL

        CLEAN WATER ACT               - WETLANDS IMPACTS
                                      - DIFFERENTIAL GROUNDWATER POLICY
                                      - AMBIENT WATER QUALITY CRITERIA
                                      - PRETREATMENT STANDARDS FOR
                                        EXPLOSIVES MANUFACTURING POINT
                                        SOURCE CATEGORY
                                      - EPA NATIONAL POLLUTANT DISCHARGE
                                        ELIMINATION SYSTEM REQUIREMENTS

        RESOURCE CONSERVATION AND
        RECOVERY ACT                  - GROUNDWATER PROTECTION STANDARDS

        STATE

        WEST VIRGINIA HAZARDOUS       - CLOSURE AND POST CLOSURE STANDARDS



        WASTE MANAGEMENT              - STANDARDS FOR OWNERS AND OPERATORS
        REGULATIONS                     OF HAZARDOUS WASTE TREATMENT
                                        STORAGE AND DISPOSAL FACILITIES

                                      - PERFORMANCE STANDARDS FOR
                                        INCINERATORS

                                      - GROUNDWATER PROTECTION STANDARDS

THE ARARS IDENTIFIED FOR REMEDIAL ACTIONS ARE THOSE SELECTED FROM FEDERAL AND STATE ENVIRONMENTAL LAWS AND
STANDARDS THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE TO THE SITE-SPECIFIC REMEDIAL ACTIONS UNDER  
CONSIDERATION.  THESE ARARS ARE CONTAMINANT-SPECIFIC, LOCATION-SPECIFIC AND ACTION-SPECIFIC AND ARE MORE
FULLY ADDRESSED ON THE RI/FS.

A.  CONTAMINANT-SPECIFIC ARARS

A CONTAMINANT-SPECIFIC ARAR IS A CHEMICAL-SPECIFIC CONCENTRATION LIMIT ESTABLISHED BY EITHER FEDERAL OR STATE
ENVIRONMENTAL LAWS FOR A GIVEN ENVIRONMENTAL MEDIUM.  EXAMPLES MAY INCLUDE MCLS AND MAXIMUM CONTAMINANT LEVEL
GOALS (MCLGS) ESTABLISHED PURSUANT TO SDWA, AMBIENT WATER QUALITY CRITERIA (AWQC) ESTABLISHED PURSUANT TO
CWA, AND NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ESTABLISHED PURSUANT TO CAA.

NO NUMERICAL CONCENTRATION LIMITS FOR LEAD AND NITROAROMATICS IN SOILS AND SEDIMENTS CURRENTLY EXIST IN
EITHER FEDERAL OR WEST VIRGINIA ENVIRONMENTAL REGULATIONS.  HOWEVER, WEST VIRGINIA HAZARDOUS WASTE MANAGEMENT
REGULATIONS (CHAPTER 20-5E, SERIES XV) REQUIRING CLOSURE OF REGULATED UNITS AND THE RECENT PROPOSED RCRA
AMENDMENTS FOR LANDFILL, SURFACE IMPOUNDMENT, AND WASTE PILE CLOSURE (52 FED. REG. 8712) ARE  RELEVANT AND
APPROPRIATE.  BOTH REGULATIONS WERE PROMULGATED, IN PART, TO PROTECT HUMAN HEALTH AND THE ENVIRONMENT FROM
CONTAMINATED SOILS AND SEDIMENTS UPON FACILITY CLOSURE.

SURFACE WATER CONTAMINATION BY NITROAROMATICS WAS IDENTIFIED IN POND 13.  NUMERICAL CONCENTRATION LIMITS FOR
CONTAMINANTS IN SURFACE WATER ARE FOUND IN AWQCS ESTABLISHED PURSUANT TO SECTION 304(A) OF CWA.  THESE
CRITERIA PROVIDE GUIDANCE ON ACCEPTABLE LEVELS OF CONTAMINANTS IN SURFACE WATER FOR THE PROTECTION OF HUMAN
HEALTH AND AQUATIC LIFE.  AWQCS ARE NOT APPLICABLE, BUT THEY MAY BE DETERMINED TO BE RELEVANT AND
APPROPRIATE.  AWQCS FOR CONTAMINANTS OF CONCERN AT WVOW SERVING AS CRITERIA FOR PROTECTION OF HUMAN HEALTH
INCLUDE:  LEAD, 50 UG/L; AND 2,4-DNT, ZERO.  THE VALUE FOR LEAD IS ALSO THE MCL WHICH IS APPLICABLE TO
DRINKING WATER.  IT IS NOT RELEVANT AND APPROPRIATE TO SURFACE WATERS AT THIS SITE INSOFAR AS SURFACE WATERS
ARE NOT USED AS A SOURCE OF DRINKING WATER.  THE AWQC FOR 2,4-DNT IS NOT APPROPRIATE SINCE IT IS NOT
MEASURABLE AND, THUS, COULD NOT BE ENFORCED, NOR IS IT TECHNICALLY FEASIBLE TO ACHIEVE.

AN AWQC HAS ALSO BEEN PROMULGATED TO PROTECT AQUATIC LIFE FROM EXPOSURE TO LEAD.  THE CRITERION IS
HARDNESS-BASED AND MAY BE RELEVANT AND APPROPRIATE.  NO NUMERICAL CONCENTRATION LIMITS FOR NITROAROMATIC  
COMPOUNDS ARE INCLUDED IN WEST VIRGINIA WATER QUALITY STANDARDS (WEST VIRGINIA ADMINISTRATIVE REGULATIONS,
STATE WATER RESOURCES BOARD, CH. 20, ARTICLE 5).

FOR GROUND WATER CONTAMINATION, POTENTIAL CONTAMINANT-SPECIFIC ARARS INCLUDE MCLS, MCLGS, RCRA SUBPART F
REGULATIONS, WEST VIRGINIA HAZARDOUS WASTE REGULATIONS, WEST VIRGINIA WATER QUALITY STANDARDS, AWQCS ADJUSTED
FOR DRINKING WATER, AND HEALTH ADVISORIES RELEASED BY EPA'S OFFICE OF DRINKING WATER.  TO DATE, NEITHER MCLS
NOR MCLGS HAVE BEEN PROMULGATED FOR NITROAROMATICS.

RCRA GROUND WATER PROTECTION STANDARDS (40 C.F.R. SECTION 264.92 ET SEQ.) WERE PROMULGATED FOR THE PROTECTION
OF POTENTIAL DRINKING WATER SOURCES FROM CONTAMINATION RELEASED FROM HAZARDOUS WASTE   FACILITIES.  THESE
SAME STANDARDS ARE CODIFIED AS WEST VIRGINIA ADMINISTRATIVE REGULATIONS, DEPARTMENT OF NATURAL RESOURCES, CH.
20-5E, SERIES XV, SEC 8.

WEST VIRGINIA GROUND WATER PROTECTION STANDARDS IDENTIFY THREE CATEGORIES OF GROUND WATER CONCENTRATION
LIMITS: (1) MCLS. (2) BACKGROUND LEVELS, AND (3) ALTERNATE CONCENTRATION LIMITS (ACLS).  AS NOTED EARLIER,
MCLS DO NOT EXIST FOR NITROAROMATICS.  ALTHOUGH BACKGROUND GROUND WATER QUALITY DATA ARE AVAILABLE FOR WVOW,
ACLS ARE PERMITTED IN LIEU OF BACK-GROUND LEVELS IF THESE LEVELS WILL NOT POSE A SUBSTANTIAL PRESENT OR
POTENTIAL HAZARD TO HUMAN HEALTH OR THE ENVIRONMENT.

CONTAMINANT-SPECIFIC CONCENTRATION LIMITS AND CRITERIA BASED ON THE ARARS CONSIDERED ARE PRESENTED IN TABLE
12.

B.  LOCATION-SPECIFIC ARARS



LOCATION-SPECIFIC ARARS ARE THOSE REQUIREMENTS THAT ESTABLISH RESTRICTIONS ON REMEDIAL ACTIVITIES OR
LIMITATIONS ON CONTAMINANT LEVELS ON THE BASIS OF SITE CHARACTERISTICS OR THE PHYSICAL CHARACTERISTICS OF  
THE SURROUNDING AREA.  STATE LOCATIONAL REQUIREMENTS ARE TO BE FOLLOWED ONLY WHEN THEY ARE OF GENERAL
APPLICABILITY AND ARE BASED ON HYDROGEOLOGICAL CONSIDERATIONS.  THESE REQUIREMENTS SHOULD NOT BE INTENDED TO
RESTRICT LAND DISPOSAL FOR REASONS OTHER THAN PROTECTION OF HUMAN HEALTH OR THE ENVIRONMENT.  EXAMPLES OF
SUCH ARARS INCLUDE SITING LAWS FOR HAZARDOUS WASTE FACILITIES, LAWS REGARDING DEVELOPMENT OR OTHER ACTIVITIES
IN WETLANDS AND FLOODPLAINS, HISTORIC PRESERVATION LAWS, AND LAWS FOR THE PROTECTION OF ENDANGERED SPECIES.

THERE ARE SEVERAL SITE CHARACTERISTICS THAT MAY REQUIRE COMPLIANCE WITH LOCATION-SPECIFIC ARARS.  A PORTION
OF THE SITE IS LOCATED IN THE FLOODPLAIN OF THE OHIO RIVER.  ALSO, THE SITE IS A STATE WILDLIFE   MANAGEMENT
AREA.

TAKING SITE CONDITIONS INTO ACCOUNT, LOCATION-SPECIFIC ARARS FOR WVOW INCLUDE WEST VIRGINIA HAZARDOUS WASTE
MANAGEMENT REGULATIONS, SECTION 12, LOCATION STANDARDS OF HAZARDOUS WASTE MANAGEMENT FACILITIES;   EXECUTIVE
ORDERS 11988 (FLOODPLAINS) AND 11990 (WETLANDS) AS IMPLEMENTED BY EPA'S AUGUST 6, 1985 POLICY ON FLOODPLAINS
AND WETLANDS ASSESSMENTS FOR CERCLA ACTIONS; AND SECTION 404 OF THE CWA AND ASSOCIATED   REGULATIONS.

C.  ACTION-SPECIFIC ARARS

ACTION-SPECIFIC ARARS ARE STANDARDS THAT ESTABLISH RESTRICTIONS OR CONTROLS ON PARTICULAR KINDS OF REMEDIAL
ACTIVITIES RELATED TO MANAGEMENT OF HAZARDOUS SUBSTANCES OR POLLUTANTS.  THESE REQUIREMENTS ARE TRIGGERED BY
THE PARTICULAR REMEDIAL ACTIVITIES AS OPPOSED TO THE SPECIFIC CHEMICALS PRESENT AT A SITE.  EXAMPLES OF
ACTION-SPECIFIC ARARS INCLUDE CLOSURE REGULATIONS, INCINERATION STANDARDS, AND PRETREATMENT STANDARDS FOR
DISCHARGES TO PUBLICLY OWNED TREATMENT WORKS (POTWS).

BECAUSE SEVERAL DIFFERENT ALTERNATIVE ACTIONS ARE TO BE EVALUATED FOR WVOW, DIFFERENT ACTION-SPECIFIC ARARS
WILL APPLY TO THE VARIOUS ALTERNATIVES.  THESE ACTION-SPECIFIC ARARS DO NOT IN THEMSELVES DETERMINE THE
APPROPRIATE REMEDIAL ALTERNATIVE, BUT INDICATE THE PERFORMANCE LEVELS TO BE ACHIEVED BY THE ALTERNATIVE.

ALTHOUGH ACTION-SPECIFIC ARARS CANNOT BE FIRMLY ESTABLISHED PRIOR TO IDENTIFICATION OF REMEDIAL ALTERNATIVES,
ALTERNATIVES DEVELOPED FOR THE FIRST OPERABLE UNIT PROVIDE AN INDICATION OF ACTION-SPECIFIC   ARARS THAT
WOULD APPLY.  PRELIMINARY ACTION-SPECIFIC ARARS ARE LISTED IN TABLE 13, AND CRITERIA BASED ON THESE ARARS ARE
LISTED IN TABLE 14.

#CA
I.  COMPARATIVE ANALYSIS

1.  ACIDS AREA/YELLOW WATER RESERVOIR

ALTERNATIVE 1A

THE OBJECTIVE OF THIS ALTERNATIVE WITH REGARD TO SOILS IS COMPLETE REMOVAL OF ALL CONTAMINATED SOILS THAT
CONTAIN NITROAROMATIC CONCENTRATIONS ABOVE THE 10-6 RISK LEVELS (200 MG/KG) FOR OFF-SITE INCINERATION. THE
ESTIMATED QUANTITY OF CONTAMINATED (200MG/KG) SOIL IS APPROXIMATELY 1,800 CUBIC YARDS (CY).  THIS ACTION
WOULD ELIMINATE THE EXPOSURE PATHWAY OF DIRECT CONTACT.

GROUND WATER WOULD BE EXTRACTED AND TREATED ON SITE USING A TRANSPORTABLE CARBON UNIT.  THE ESTIMATED VOLUME
OF 450 MILLION GALLONS OF GROUND WATER WOULD HAVE TO BE PUMPED AND TREATED.  THE ESTIMATED TIME   TO COMPLETE
GROUND WATER TREATMENT (AT 150,000 GPD) WOULD BE 10 YEARS. TREATED GROUND WATER WOULD BE DISCHARGED TO MILL
CREEK VIA THE DRAINAGE FEATURE WHICH RUNS ADJACENT TO THE AREA.  THE CARBON ADSORPTION SYSTEM IS CAPABLE OF
REDUCING THE NITROAROMATIC CONCENTRATIONS IN THE GROUND WATER FROM THE MAXIMUM OF 6UG/L DETECTED BENEATH THE
ACIDS AREA/YELLOW WATER RESERVOIR AREA TO BELOW BOTH THE DRINKING WATER LIMITS AND SURFACE WATER CRITERIA. 
WHEN THE CONCENTRATION IN THE INFLUENT DECREASES BELOW THE GROUND WATER ACTION LEVEL FOR ALL CONTAMINANTS,
OPERATIONS WOULD BE CONDUCTED DURING AND AFTER REMEDIATION TO ENSURE THAT PUBLIC HEALTH WOULD NOT BE
THREATENED.

FIVE YEAR REVIEWS WOULD NOT BE REQUIRED AFTER CLOSURE FOR THIS PERMANENT REMEDY, AS THERE WOULD BE A FULL
REDUCTION OF TOXICITY, MOBILITY AND VOLUME OF CONTAMINATION.  THE PRESENT WORTH OF THIS ALTERNATIVE IS $7.73
MILLION.

ALTERNATIVE 2A



ALTERNATIVE 2A IS IDENTICAL TO ALTERNATIVE 1A EXCEPT INCINERATION TAKES PLACE ON-SITE INSTEAD OF OFF-SITE. 
THIS ALTERNATIVE INCLUDES EXCAVATION OF CONTAMINATED SOILS FOR ONSITE INCINERATION AND TREATMENT BY CARBON
ADSORPTION OF GROUND WATER REMOVED BY EXTRACTION WELLS, FOLLOWED BY DIRECT DISCHARGE OF TREATED WATER TO THE
DRAINAGE FEATURE ADJACENT TO THE NORTH SIDE OF THE SITE WHICH FLOWS INTO MILL CREEK.

IMPLEMENTATION OF THIS ALTERNATIVE IS THE SAME AS THAT DESCRIBED FOR ALTERNATIVE 1A EXCEPT THAT CONTAMINATED
SOILS WOULD BE INCINERATED ON-SITE AND THE ASH WOULD BE USED FOR BACKFILL.  ALL NECESSARY   MONITORING
ACTIONS WILL BE MADE OF THE ENTIRE INCINERATION PROCESS.  ASH WOULD BE STORED TEMPORARILY UNTIL ANALYSIS FOR
CONTAMINANTS COULD BE COMPLETED TO DETERMINE IF SUFFICIENT TREATMENT HAS BEEN PROVIDED.  ASH   THAT PASSES
ANALYSIS WOULD BE REPLACED IN THE COMPLETED EXCAVATION, AND ASH THAT FAILS ANALYSIS WOULD BE REINCINERATED. 
UPON COMPLETION OF INCINERATION OPERATIONS, THE INCINERATOR WOULD BE DECONTAMINATED AND   REMOVED.  WASTES
GENERATED DURING DECONTAMINATION WOULD BE COLLECTED AND TRANSPORTED TO A LICENSED TREATMENT FACILITY FOR
DISPOSAL.  FIVE YEAR REVIEWS WOULD NOT BE REQUIRED AFTER CLOSURE FOR THIS PERMANENT REMEDY, AS THERE WOULD BE
A FULL REDUCTION OF TOXICITY, MOBILITY AND VOLUME OF CONTAMINATION.  THE PRESENT WORTH OF THIS ALTERNATIVE IS
$1.927 MILLION.

ALTERNATIVE 3A

ALTERNATIVE 3A INVOLVES EXCAVATION OF CONTAMINATED SOILS/SEDIMENTS AND DISPOSAL IN AN OFF-SITE LANDFILL.  THE
LANDFILL SELECTED BASED ON COST IS CECOS INTERNATIONAL, LOCATED NEAR WILLIAMSBURG, OH.  REMEDIAL   ACTION FOR
CONTAMINATED GROUND WATER IS THE SAME AS FOR PREVIOUSLY DESCRIBED ALTERNATIVES (PUMPING GROUND WATER,
TREATING BY CARBON ADSORPTION, AND DIRECT DISCHARGE).

IMPLEMENTATION FOR THIS ALTERNATIVE IS THE SAME AS ALTERNATIVE 1A EXCEPT THAT CONTAMINATED SOIL WOULD BE
TRANSPORTED TO AN OFF-SITE, SECURE, RCRA-LICENSED LANDFILL.

FIVE-YEAR REVIEWS WOULD NOT BE REQUIRED AFTER CLOSURE FOR THIS PERMANENT REMEDY, AS THERE WOULD BE A FULL
REDUCTION OF TOXICITY, MOBILITY AND VOLUME OF CONTAMINATION.  THE PRESENT WORTH OF THIS ALTERNATIVE IS $1.142
MILLION.

ALTERNATIVE 4A

ALTERNATIVE 4A INVOLVES PURCHASING THE INDUSTRIAL PARK, WHICH ENCOMPASSES THE AREA OF CONTAMINATION, ADDING A
22 FT. IMPERMEABLE CLAY CAP OVER AREAS OF CONTAMINATED SOILS, INCORPORATING THE AREA INTO THE   EXISTING
WILDLIFE STATION, AND EXTRACTING AND TREATING GROUND WATER IN THE SAME MANNER AS DESCRIBED FOR ALTERNATIVE
1A.  THE LAND TO BE PURCHASED CONSISTS OF PARCELS A THROUGH G AS SHOWN IN FIG. 10. APPLICABLE ACTION-SPECIFIC
ARARS ARE THE SAME AS THOSE FOR ALTERNATIVE 1A.

INCORPORATION OF THE LAND INTO THE WILDLIFE STATION AND ADDITION OF A CLAY CAP WOULD CREATE AN IMPERMEABLE
BARRIER TO WATER, THEREBY ELIMINATING WATER INFILTRATION AND PRODUCTION OF CONTAMINATED LEACHATE AND
ELIMINATING THE DIRECT CONTACT EXPOSURE PATHWAY TO CONTAMINATED SOILS.

MOBILIZATION FOR THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE 1A EXCEPT THAT CONTAMINATED SURFICIAL
SOILS/SEDIMENTS WOULD NOT BE EXCAVATED BUT WOULD BE COVERED.  SOIL FOR COVER FROM A LOCAL OFF-SITE  
COMMERCIAL SOURCE OR FROM AN AREA WITHIN MCCLINTIC WILDLIFE STATION WOULD BE HAULED TO THE SITE.

IMPLEMENTATION OF THIS ALTERNATIVE DIFFERS FROM PREVIOUSLY DESCRIBED ALTERNATIVES IN THAT FOLLOWING CLEARING
AND GRADDING, THE SURFACE OF THE SITE WOULD BE RECONTOURED TO PROMOTE SURFACE WATER RUNOFF.  THE SOIL WOULD
BE PLACED IN LAYERS OF 1 FT. OR LESS AND HAVE A MINIMUM TOTAL THICKNESS OF 2 FT.  THE TOP 1 FT. OF SOIL WOULD
CONSIST OF LOOSELY PLACED TOPSOIL, WHICH WOULD BE SEEDED AND MULCHED AS DESCRIBED   PREVIOUSLY.

FIVE YEAR REVIEWS WOULD BE REQUIRED FOR THE COVERED AREAS OF THE SITE, DESPITE THE FULL CONTAINMENT OF
CONTAMINATION.  THE PRESENT WORTH OF THIS ALTERNATIVE IS $1.4 MILLION.

NO ACTION (ALTERNATIVE 5)

NO REMEDIAL ACTIONS WOULD BE IMPLEMENTED UNDER ALTERNATIVE 5 AT THE ACIDS AREA/YELLOW WATER RESERVOIR.  THIS
ALTERNATIVE WOULD NOT IMPROVE SITE CONDITIONS NOR WOULD IT MITIGATE THE MIGRATION OF SITE CONTAMINANTS.  THIS
ALTERNATIVE HAS BEEN INCLUDED TO ESTABLISH PRESENT BASELINE SITE CONDITIONS. ALTERNATIVE 5 IS NOT CLASSIFIED
IN THE NCP AS EITHER A SOURCE CONTROL REMEDY OR A MANAGEMENT OF MIGRATION REMEDY.

ALTERNATIVE 5 WOULD INCLUDE A LONG-TERM MONITORING PROGRAM TO PROVIDE INFORMATION ON THE EXTENT OF
CONTAMINATION MIGRATION AS A FUNCTION OF TIME. THE MONITORING PROGRAM WOULD INCLUDE SAMPLING AND ANALYSIS OF



GROUND WATER. EXISTING ON-SITE MONITORING WELLS COULD CONTINUE TO BE USED TO MONITOR ANY FUTURE MIGRATION
PAST THE INSTALLATION BOUNDARY TOWARD POTENTIAL HUMAN OR ENVIRONMENTAL RECEPTORS.

THIS ALTERNATIVE DOES NOT ADDRESS PUBLIC HEALTH OR ENVIRONMENTAL CONSIDERATIONS, BUT IT WOULD PROVIDE A MEANS
TO IDENTIFY FUTURE PROBLEMS. IT COULD BE IMPLEMENTED EASILY, AND NO CAPITAL COSTS AND LOW O & M COSTS WOULD
BE REQUIRED.  FIVE YEAR REVIEWS OF MONITORING DATA AND SITE CONDITIONS WOULD BE REQUIRED.  THE PRESENT WORTH
OF THIS ALTERNATIVE IS $55,000.

2.   RED WATER RESERVOIRS ALTERNATIVES

ALTERNATIVE 2A

ALTERNATIVE 2A INVOLVES THE EXCAVATION OF CONTAMINATED SOIL FOR ON-SITE INCINERATION AND TREATMENT BY CARBON
ADSORPTION OF GROUNDWATER REMOVED BY EXTRACTION WELLS, FOLLOWED BY DIRECT DISCHARGE TO MILL CREEK.

THE OBJECTIVE OF THIS ALTERNATIVE WITH REGARD TO SEDIMENTS IS COMPLETE REMOVAL OF ALL CONTAMINATED SEDIMENTS
THAT CONTAIN TOTAL NITROAROMATIC CONCENTRATIONS IN EXCESS OF THE CRITERIA PRESENTED IN TABLE 12.  THE
ESTIMATED QUANTITY OF CONTAMINATED SEDIMENTS IS APPROXIMATELY 25,000 CY.  ASSUMING A 25-PERCENT SWELL FACTOR
UPON EXCAVATION, APPROXIMATELY 31,250 CY OF SEDIMENT WOULD BE INCINERATED ON-SITE.  THIS ACTION WOULD
ELIMINATE THE SOURCE OF CONTAMINATION OF THE SHALLOW AQUIFER AND WOULD LIMIT THE DURATION OF GROUND WATER
TREATMENT.  GROUND WATER WOULD BE EXTRACTED AND TREATED ON-SITE USING A TRANSPORTABLE CARBON UNIT.

FIVE YEAR REVIEWS WOULD NOT BE REQUIRED FOR THIS PERMANENT REMEDY, AS THERE WOULD BE A FULL REDUCTION OF
TOXICITY, MOBILITY AND VOLUME OF CONTAMINATION.  THE PRESENT WORTH OF THIS ALTERNATIVE $18.318 MILLION.

ALTERNATIVE 3A

ALTERNATIVE 3A INVOLVES EXCAVATION OF CONTAMINATED SEDIMENTS AND DISPOSAL IN AN ON-SITE LANDFILL.  REMEDIAL
ACTION FOR CONTAMINATED GROUND WATER IS THE SAME AS PREVIOUSLY DESCRIBED (PUMPING, TREATING BY   CARBON
ADSORPTION AND DIRECT DISCHARGE).  ACTION-SPECIFIC ARARS FOR THIS ALTERNATIVE ARE THE SAME AS ALTERNATIVE 2A
EXCEPT THAT WEST VIRGINIA PERFORMANCE STANDARDS FOR INCINERATORS DO NOT APPLY.  THE OBJECTIVES AND
REMEDIATION CRITERIA FOR THIS ALTERNATIVE WOULD BE THE SAME AS ALTERNATIVE 2A AND WOULD INVOLVE THE SAME
VOLUMES AND LEVEL OF TREATMENT.

IMPLEMENTATION OF THIS ALTERNATIVE WOULD BE THE SAME AS DESCRIBED FOR ALTERNATIVE 2A EXCEPT THAT CONTAMINATED
SEDIMENT WOULD BE TRANSPORTED TO AN ON-SITE, RCRA-PERMITTED LANDFILL.  ADDITIONAL BORROW   MATERIAL WOULD BE
REQUIRED TO RETURN THE PONDS TO THEIR ORIGINAL ELEVATION.

CLOSURE WOULD INCLUDE THE REMOVAL OF ALL TEMPORARY FACILITIES, POST-CLOSURE SAMPLING AND ANALYSIS OF GROUND
WATER, AND POSTCLOSURE LANDFILL COVER MAINTENANCE.  THE LANDFILL SITE MUST E REGISTERED AS A   HAZARDOUS
WASTE DISPOSAL FACILITY WITH PERMANENT LAND USE RESTRICTIONS. THE SOIL WOULD BE SEEDED WITH NATIVE GRASSES
FOR STABILITY.  ALL WASTES FROM DECONTAMINATION OF EQUIPMENT AND PERSONNEL WOULD BE TRANSPORTED TO A
RCRA-PERMITTED DISPOSAL FACILITY.

FIVE-YEAR REVIEWS WOULD BE REQUIRED FOR THIS ALTERNATIVE TO EVALUATE THE PERFORMANCE OF THE ON-SITE LANDFILL. 
NO PERMITS WOULD BE REQUIRED FOR THIS ONSITE CERCLA REMEDIAL ACTION IN ACCORDANCE WITH 40   C.F.R.  PART 300,
VOL.  50, NO. 224, NOV. 20, 1985; HOWEVER, THE SUBSTANTIVE REQUIREMENTS OF ARARS WOULD BE MET.  THE PRESENT
WORTH OF THIS ALTERNATIVE IS $11.001 MILLION.

ALTERNATIVE 4A

THE OBJECTIVE OF CONTAINMENT OF SEDIMENT CONTAMINATION IS TO ELIMINATE FURTHER MIGRATION OF THESE
CONTAMINANTS INTO THE GROUND WATER OF THE SHALLOW AQUIFER.  ALTHOUGH THE SEDIMENTS WOULD NOT BE REMOVED TO 
THE LEVELS PRESENTED IN TABLE 12, THE GOAL OF ELIMINATING SOURCE OF CONTAMINATION OF THE SHALLOW AQUIFER AND
LIMITING THE DURATION OF GROUND WATER TREATMENT WOULD BE ACHIEVED.  GROUND WATER EXTRACTION AND TREATMENT
WOULD SATISFY THE RESPONSE OBJECTIVE THAT GROUND WATER AT THE MCCLINTIC WILDLIFE STATION BOUNDARY AND
OFF-SITE BE SAFE TO DRINK.

IMPLEMENTATION OF THIS ACTION WOULD INVOLVE EXCAVATION OF A NEARBY AREA, APPROVED BY THE WILDLIFE MANAGEMENT
PERSONNEL, AND SPREADING A CLAY LAYER ON THE BOTTOM AND SIDES AS A LINER.  THE WATER FROM PONDS 1 AND 2,
WHICH HAVE BEEN DOCUMENTED AS NOT BEING CONTAMINATED, WOULD BE NOT PUMPED INTO THE NEW POND AREA.  ADDITIONAL
SURFACE WATER SAMPLING WOULD BE CONDUCTED TO ENSURE THAT CONTAMINATED WATER IS PUMPED TO NEW   PONDS.  THE
DEWATERED PONDS WOULD BE LEVELED WITH LOCAL, COMPACTED FILL AND GRADED TO CONFORM TO THE SURROUNDING GROUND



SURFACE TO PROMOTE RUNOFF.  A 2-FT LAYER OF CLAY WOULD BE ADDED IN LAYERS OF 1 FT OR LESS TO THE COMPACTED
AND GRADED SURFACE. THE CLAY WOULD BE PLACED WITH SUFFICIENT MOISTURE CONTENT TO ENSURE THAT INFILTRATION
WOULD BE MINIMIZED.  THE COMPACTED CLAY WOULD BE COVERED WITH 1 FT OF TOPSOIL,   WHICH WOULD BE SEEDED AND
MULCHED AS DESCRIBED PREVIOUSLY.

FIVE-YEAR REVIEWS WOULD BE REQUIRED FOR THE COVERED AREA OF THE SITE. NO PERMITS WOULD BE REQUIRED FOR THIS
ON-SITE CERCLA REMEDIAL ACTION IN ACCORDANCE WITH 40 C.F.R.  PART 300, VOL. 50, NO. 224, NOV. 20, 1985;
HOWEVER, THE SUBSTANTIVE REQUIREMENTS OF ARARS WOULD BE MET. THE PRESENT WORTH OF THIS ALTERNATIVE IS $1.4
MILLION.

ALTERNATIVE 5

UNDER ALTERNATIVE 5, NO REMEDIAL ACTIONS WOULD BE IMPLEMENTED AT THE RED WATER RESERVOIRS.  THIS ALTERNATIVE
WOULD NOT IMPROVE SITE CONDITIONS NOR WOULD IT MITIGATE THE MIGRATION OF SITE CONTAMINANTS.   THIS
ALTERNATIVE HAS BEEN INCLUDED TO ESTABLISH PRESENT BASELINE SITE CONDITIONS.  ALTERNATIVE 5 IS NOT CLASSIFIED
IN THE NCP AS EITHER A SOURCE-CONTROL REMEDY OR A MANAGEMENT OF MIGRATION REMEDY.

ALTERNATIVE 5 WOULD INCLUDE A LONG-TERM MONITORING PROGRAM TO PROVIDE INFORMATION ON THE EXTENT OF
CONTAMINATION MIGRATION AS A FUNCTION OF TIME. THE MONITORING PROGRAM WOULD INCLUDE SAMPLING AND ANALYSIS OF
GROUND WATER. EXISTING ON-SITE MONITORING WELLS COULD CONTINUE TO BE USED TO MONITOR ANY POSSIBLE FUTURE
MIGRATION OF CONTAMINATION PAST THE INSTALLATION BOUNDARY TOWARD POTENTIAL HUMAN OR ENVIRONMENTAL RECEPTORS. 
THE PRESENT WORTH OF THIS ALTERNATIVE IS $55,000.

II.  POND 13/WET WELL AREA ALTERNATIVES

ALTERNATIVE 1B

ALTERNATIVE 1B WOULD INCLUDE EXCAVATION OF CONTAMINATED SOILS AND SEDIMENTS FOR ON-SITE INCINERATION AND
TREATMENT BY CARBON ADSORPTION OF GROUND WATER REMOVED VIA EXTRACTION WELLS, FOLLOWED BY DIRECT DISCHARGE  
TO POND 13.

THE OBJECTIVE OF THIS ALTERNATIVE WITH REGARD TO SOILS AND SEDIMENTS IS COMPLETE REMOVAL OF ALL CONTAMINATED
MATERIAL THAT CONTAINS TOTAL NITROAROMATIC CONCENTRATIONS EXCEEDING THE CRITERIA FOR 10-6 RISK LEVEL, AND IN
ACCORDANCE WITH TABLE 13.  THIS ACTION WOULD ELIMINATE THE SOURCE OF CONTAMINATED GROUND WATER WHICH PROVIDES
THE CONDUIT FOR CONTAMINATION TO REACH POND 13 AND WOULD LIMIT THE DURATION OF GROUND WATER TREATMENT.

GROUND WATER WOULD BE EXTRACTED AND TREATED ON-SITE USING A TRANSPORTABLE CARBON UNIT IN ACCORDANCE WITH THE
STANDARDS DEVELOPED AND LISTED IN TABLE 14.  ASSUMING AN EXTRACTION/TREATMENT RATE OF 150,000 GALLONS PER DAY
(GPD), THE ESTIMATED TIME TO COMPLETE GROUND WATER TREATMENT WOULD BE AT LEAST 1 YEAR.  TREATED GROUND WATER
WOULD BE DISCHARGED TO POND 13.

GROUND WATER MONITORING WOULD BE CONDUCTED DURING AND AFTER REMEDIATION TO ENSURE THAT PUBLIC HEALTH WOULD
NOT BE THREATENED.  THIS ACTION WOULD ELIMINATE THE SOURCE OF CONTAMINATION FOR POND 13 BY SATISFYING THE
CRITERIA PRESENTED IN TABLE 14, WHICH ARE A GUIDE TO ACHIEVING ACCEPTABLE SURFACE WATER QUALITY IN THE POND. 
THE PRESENT WORTH COST FOR THIS ALTERNATIVE IS $4.62 MILLION.

ALTERNATIVE 2A

ALTERNATIVE 2A ON-SITE INCINERATION AND EXCACATION AND TREATMENT OF GROUND WATER.  GROUND WATER TREATMENT
INVOLVES USING AN IN SITU ACTIVATED CARBON BED IN THE SOIL ADJACENT TO POND 13 AND WOULD ACHIEVE LEVELS IN
TABLE 14.

GROUND WATER IN THE SHALLOW AQUIFER WOULD BE TREATED IN SITU THROUGH THE USE OF A BED OF ACTIVATED CARBON. 
THE NITROAROMATIC CONTAMINANTS ENTERING THE BED OF A WOULD BE REMOVED BY ADSORPTION TO THE CARBON, THEREBY
PREVENTING THE CONTINUED DETERIORATION OF POND 13.

CLOSURE WOULD INCLUDE THE REMOVAL OF ALL TEMPORARY FACILITIES, POST-CLOSURE SAMPLING AND ANALYSIS OF GROUND
WATER, AND POST CLOSURE LANDFILL COVER MAINTENANCE.  THE LANDFILL SITE MUST BE REGISTERED AS A HAZARDOUS
WASTE DISPOSAL FACILITY WITH PERMANENT LAND USE RESTRICTIONS. THE SOILS WOULD BE SEEDED WITH NATIVE GRASSES
FOR STABILITY.  ALL WASTES FROM DECONTAMINATION OF EQUIPMENT AND PERSONNEL WOULD BE TRANSPORTED TO A
RCRA-PERMITTED DISPOSAL FACILITY.



FIVE-YEAR REVIEWS WOULD BE REQUIRED TO EVALUATE THE PERFORMANCE OF THE LANDFILL AND ACTIVATED CARBON BED. 
THE PRESENT WORTH COST IS $1.3 MILLION.

ALTERNATIVE 3A

ALTERNATIVE 3A INVOLVES EXCAVATION OF CONTAMINATED SOILS/SEDIMENTS FOR DISPOSAL IN AN ON-SITE LANDFILL AND
TREATMENT OF GROUND WATER BY THE USE OF EXTRACTION WELL PUMPING, CARBON ADSORPTION TREATMENT, AND DIRECT  
DISCHARGE INTO POND 13.  ACTION-SPECIFIC ARARS FOR THIS ALTERNATIVE INCLUDE:

THE OBJECTIVES AND REMEDIATION CRITERIA FOR THIS ALTERNATIVE ARE THE SAME AS FOR ALTERNATIVE 1B, AND
REMEDIATION WOULD INVOLVE THE SAME VOLUMES AND LEVEL OF TREATMENT.

FIVE-YEAR REVIEWS WOULD BE REQUIRED FOR THIS ALTERNATIVE TO EVALUATE THE PERFORMANCE OF THE ON-SITE LANDFILL. 
NO PERMITS WOULD BE REQUIRED FOR THIS ONSITE CERCLA ACTION IN ACCORDANCE WITH 40 C.F.R. PART   300 VOL. 50,
NO. 224, NOV. 20, 1985.  THE PRESENT WORTH COST IS $3.36 MILLION.

ALTERNATIVE 3B

ALTERNATIVE 3B INCLUDES SOIL EXCAVATION WITH DISPOSAL IN AN OFF-SITE LANDFILL AND GROUND WATER TREATMENT
THROUGH WELL EXTRACTION, CARBON ADSORPTION, AND DIRECT DISCHARGE TO POND 13.

THE OBJECTIVES AND REMEDIATION CRITERIA FOR THIS ALTERNATIVE ARE THE SAME AS FOR ALTERNATIVE 1B AND WOULD
INVOLVE THE SAME VOLUMES AND LEVEL OF TREATMENT.

THIS ALTERNATIVE IS IDENTICAL TO ALTERNATIVE 3A FOR THE ACIDS AREA/ YELLOW WATER RESERVOIR.  FIVE-YEAR
REVIEWS WOULD NOT BE REQUIRED FOR THIS PERMANENT ACTION, AS THERE WOULD BE A FULL REDUCTION OF TOXICITY,
MOBILITY AND VOLUME OF CONTAMINATION.  THE PRESENT WORTH OF THIS ALTERNATIVE IS $402,000.

ALTERNATIVE 4A

ALTERNATIVE 4A FOR THE POND 13/WET WELL AREA WOULD INVOLVE COVERING THE WET WELLS WITH SOIL AND TREATING THE
GROUND WATER THROUGH WELL EXTRACTION, CARBON ADSORPTION, AND DIRECT DISCHARGE TO POND 13.

THE OBJECTIVE OF THIS ALTERNATIVE IS TO ELIMINATE ALL DIRECT EXPOSURE PATHWAYS TO HUMANS AND AQUATIC BIOTA. 
THE DIRECT EXPOSURE PATHWAYS CAN BE ELIMINATED BY COVERING THE WET WELLS WITH 2 FT OF SOIL AND PUMPING AND
TREATING CONTAMINATED GROUND WATER BEFORE IT ENTERS POND 13.

FIVE-YEAR REVIEWS WOULD BE REQUIRED FOR THIS ALTERNATIVE TO EVALUATE THE PERFORMANCE OF THE COVERED SITE. 
THE PRESENT WORTH COST IS $565,000.

ALTERNATIVE 4B

ALTERNATIVE 4B FOR THE POND 13/WET WELL AREA WOULD INVOLVE RELOCATING POND 13 AND GROUND WATER TREATMENT
THROUGH WELL EXTRACTION, CARBON ADSORPTION, AND DIRECT DISCHARGE TO POND 13.

THE OBJECTIVE OF THIS ALTERNATIVE IS TO ELIMINATE ALL DIRECT EXPOSURE PATHWAYS TO HUMANS AND AQUATIC BIOTA. 
THE SOIL AND GROUND WATER CONTAMINATION IS LOCATED BELOW THE GROUND SURFACE; THEREFORE, THE   GROUND WATER
SEEP INTO POND 13 REPRESENTS THE ONLY DIRECT CONTACT EXPOSURE PATHWAY.  BY RELOCATING THE POND, THE
ELIMINATION OF EXISTING EXPOSURE PATHWAYS IS ACCOMPLISHED.  A NEW POND WOULD BE EXCAVATED AT   MCCLINTIC
WILDLIFE STATION TO MAINTAIN THE CURRENT INVENTORY OF PONDS AT THE REFUGE.  EXTRACTION AND TREATMENT OF
GROUND WATER WOULD ENSURE THAT CONTAMINATION WOULD NOT AFFECT POND 14.

FIVE-YEAR REVIEWS WOULD BE REQUIRED FOR THE SITE.  NO PERMITS WOULD BE REQUIRED FOR THIS ONSITE CERCLA
REMEDIAL ACTION IN ACCORDANCE WITH 40 C.F.R.  PART 300, VOL. 50, NO. 224, NOV. 20, 1985; HOWEVER, THE  
SUBSTANTIVE REQUIREMENTS OF ARARS WILL BE ACHIEVED.  THE PRESENT WORTH COST IS $553,000.

ALTERNATIVE 5

UNDER ALTERNATIVE 5, NO REMEDIAL ACTIONS WOULD BE IMPLEMENTED AT THE POND 13/WET WELL AREA.  THIS ALTERNATIVE
WOULD NOT IMPROVE SITE CONDITIONS, NOR WOULD IT MITIGATE THE MIGRATION OF SITE CONTAMINANTS.   THIS
ALTERNATIVE HAS BEEN INCLUDED TO ESTABLISH PRESENT (BASELINE) SITE CONDITIONS.  ALTER-NATIVE 5 IS NOT
CLASSIFIED IN THE NCP AS EITHER A SOURCE-CONTROL REMEDY OR A MANAGEMENT OF MIGRATION REMEDY.



ALTERNATIVE 5A WOULD INCLUDE A LONG-TERM MONITORING PROGRAM TO PROVIDE INFORMATION ON THE EXTENT OF
CONTAMINATION MIGRATION AS A FUNCTION OF TIME. THE MONITORING PROGRAM WOULD INCLUDE SAMPLING AND ANALYSIS OF
GROUND WATER, SURFACE WATER, AND SEEPS.  EXISTING ONSITE MONITORING WELLS COULD CONTINUE TO BE USED TO
MONITOR ANY POSSIBLE FUTURE MIGRATION OF CONTAMINATION PAST THE INSTALLATION BOUNDARY TOWARD POTENTIAL HUMAN
OR ENVIRONMENTAL RECEPTORS.

THIS ALTERNATIVE WOULD NOT ADDRESS THE PUBLIC HEALTH AND ENVIRONMENTAL CONSIDERATIONS, BUT IT WOULD PROVIDE A
MEANS TO IDENTIFY FUTURE PROBLEMS; IT CAN BE IMPLEMENTED EASILY, AND NO CAPITAL COSTS AND   LOW O & M COSTS
ARE REQUIRED.  PRESENT WORTH COST IS $77,000.

#DSC
I.  DOCUMENTATION OF SIGNIFICANT CHANGES

NO CHANGES TO THE PREFERRED ALTERNATIVE PRESENTED IN THE PROPOSED PLAN HAVE OCCURRED.

#SRPA
J.  SELECTED REMEDIAL PREFERRED ALTERNATIVE

1.  EVALUATION CRITERIA

SECTION 121 OF AS AMENDED BY SARA, AND THE CURRENT VERSION OF THE NCP (50 FED. REG. 47912, NOVEMBER 20, 1985)
ESTABLISH A VARIETY OF REQUIREMENTS PERTAINING TO REMEDIAL ACTIONS UNDER CERCLA.  THE FOLLOWING NINE CRITERIA
WERE USED IN THE EVALUATION OF THE REMEDIAL ACTION ALTERNATIVES AT WVOW.

        - OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ADDRESSES WHETHER OR NOT A REMEDY
          PROVIDES ADEQUATE PROTECTION AND DESCRIBES HOW RISKS POSED THROUGH EACH PATHWAY ARE ELIMINATED,
          REDUCED OR CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

        - COMPLIANCE WITH ARARS ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL OF THE APPLICABLE OR
          RELEVANT AND APPROPRIATE REQUIREMENTS OF OTHER FEDERAL AND STATE ENVIRONMENTAL STATUTES AND/OR
          PROVIDES GROUNDS FOR INVOKING A WAIVER.

        - LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE
          PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT OVER TIME ONCE CLEANUP GOALS HAVE BEEN MET.

        - SHORT-TERM EFFECTIVENESS ADDRESSES THE PERIOD OF TIME NEEDED TO ACHIEVE PROTECTION, AND ANY
          ADVERSE IMPACTS ON HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING THE CONSTRUCTION
          AND IMPLEMENTATION PERIOD UNTIL CLEANUP GOALS ARE ACHIEVED.

        -  IMPLEMENTABILITY IS THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A REMEDY, INCLUDING THE
           AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT A PARTICULAR OPTION.

        - COST INCLUDES ESTIMATED CAPITAL AND OPERATION AND MAINTENANCE

COSTS AND NET PRESENT WORTH COSTS.

        - STATE ACCEPTANCE INDICATES WHETHER, BASE ON ITS REVIEW OF RI/FS AND PROPOSED PLAN, THE STATE
          CONCURS ON, OPPOSES, OR HAS NO COMMENT ON THE PREFERRED ALTERNATIVE AT THE PRESENT TIME.

        - COMMUNITY ACCEPTANCE WILL BE ASSESSED IN THE RECORD OF DECISION FOLLOWING A REVIEW OF THE PUBLIC
          COMMENTS RECEIVED ON THE ADMINISTRATIVE RECORD AND PROPOSED PLAN.

2.  DETERMINATION OF PREFERRED REMEDIAL ALTERNATIVE

EPA HAS MADE A PRELIMINARY DETERMINATION THAT THE PREFERRED ALTERNATIVE PROVIDES THE BEST BALANCE OF TRADE
OFF WITH RESPECT TO THE NINE CRITERIA.  THE PREFERRED ALTERNATIVE IS ANTICIPATED TO MEET THE FOLLOWING
STATUTORY REQUIREMENTS TO:

        - PROTECT HUMAN HEALTH AND THE ENVIRONMENT
        - ATTAIN ARARS
        - BE COST-EFFECTIVE



        - UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR
          RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE

IN SUMMARY, AT THIS TIME, THE PREFERRED ALTERNATIVES ARE BELIEVED TO PROVIDE THE BEST BALANCE OF TRADE-OFFS
AMONG ALTERNATIVES WITH RESPECT TO THE CRITERIA USED TO EVALUATE REMEDIES.  BASED ON THE   INFORMATION
AVAILABLE AT THIS TIME, THEREFORE, EPA BELIEVES THE PREFERRED EFFECTIVE, AND WOULD UTILIZE PERMANENT
SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT
PRACTICABLE. ACCORDINGLY, WE RECOMMEND THAT THE FOLLOWING ALTERNATIVES BE IMPLEMENTED.

A.  ACIDS AREA/YELLOW WATER AREA

THE PREFERRED ALTERNATIVE FOR THE ACIDS AREA/YELLOW WATER RESERVOIR IS ALTERNATIVE 4A.  THIS ALTERNATIVE
CONSISTS OF THE PURCHASE OF LANDS WITHIN THE AREA ENCOMPASSING THE CONTAMINATION, PLACING 1 2-FT SOIL COVER
OVER THE CONTAMINATED AREA, INCORPORATING THE AREA INTO THE EXISTING WILDLIFE PRESERVE, AND EXTRACTING AND
TREATING THE GROUND WATER.

THIS ALTERNATIVE PROVIDES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY CONTAINING THE NITROAROMATIC
CONTAMINANTS IN SOILS THEREFORE PROTECTING AGAINST EXPOSURE.  ALTHOUGH RESIDUAL CONTAMINATION WILL REMAIN IN
THE SOILS, AS LONG AS THE SOIL COVER REMAINS INTACT, EXPOSURE TO HUMANS VIA THE INHALATION, SKIN CONTACT, AND
INGESTION PATHWAYS WILL BE MITIGATED.  FURTHER PROTECTION IS PROVIDED THROUGH THE PURCHASE OF THE LAND AND
THE CONTROL OF THE USE OF THE LANDS BY INCORPORATING IT AS PART OF THE WILDLIFE PRESERVE.

THROUGH THESE INSTITUTIONAL ACTIONS, DEVELOPMENT OF THE LANDS FOR INDUSTRIAL OR RESIDENTIAL USE WILL BE
PROHIBITED, AND THE CONTAMINANTS WILL REMAIN UNDISTURBED.

THE EXTRACTION AND TREATMENT OF THE GROUND WATER WILL MITIGATE THIS MIGRATION PATHWAY AND REDUCE THE
CONTAMINATION IN THE AQUIFER.  POTABLE WATER SUPPLIES WILL BE PROTECTED THROUGH THIS ACTION, AND THE LOCAL 
GROUND WATER WILL EVENTUALLY BE RESTORED.

THIS ALTERNATIVE MEETS THE CONTAMINANT, SITE, AND ACTION SPECIFIC ARARS.  ALTHOUGH CONTAMINANTS ARE LEFT IN
PLACE, THE REDESIGNATION OF LAND USE AND THE SOIL COVER WILL MEET THE HEALTHBASED CRITERIA DEVELOPED   FOR
NITROAROMATICS IN SOILS.  THE GROUND WATER WILL BE TREATED UNTIL THE CRITERIA FOR NITROAROMATICS ARE
ATTAINED.  DISCHARGE FROM THE GROUND WATER TREATMENT SYSTEM WILL ACHIEVE THE STREAM STANDARD AND WILL BE  
MONITORED TO ASSURE COMPLIANCE.

THIS ALTERNATIVE IS COST-EFFECTIVE IN COMPARISON TO THE OTHER ALTERNATIVES EVALUATED.  THE CAPITAL COST OF
THE ALTERNATIVE IS ABOUT TWO-THIRDS OF THE COST OF THE NEXT LEAST COSTLY ACCEPTABLE ALTERNATIVE AND HAS ABOUT
THE SAME ANNAUAL O&M COST.

THIS ALTERNATIVE, HOWEVER, DOES NOT PROVIDE PERMANENT REMOVAL OR DESTRUCTION OF THE CONTAMINANTS THAT REMAIN
IN THE SOILS.  ALTHOUGH, THROUGH THE INSTITUTIONAL CONTROLS AND THE SOIL COVER, PROTECTION AGAINST A RELEASE
WHICH COULD BE AN ENDANGERMENT IS PROVIDED.  THE GROUND WATER TREATMENT SYSTEM, HOWEVER, WILL PROVIDE
PERMANENT REMOVAL OF THE CONTAMINANT AND RESTORE THE GROUND WATER RESOURCE OVER TIME.

B.  RED WATER RESERVOIRS

THE ALTERNATIVE SELECTED FOR THE RED WATER RESERVOIRS IS THE RELOCATION OF PONDS 1 AND 2 AND THE EXTRACTION
AND TREATMENT OF GROUND WATER (ALTERNATIVE 4A).

THIS ALTERNATIVE WILL PROVIDE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY CONTAINING SEDIMENT
CONTAMINATION AND ELIMINATING FURTHER CONTAMINATION OF THE GROUND WATER AQUIFER VIA THE SEDIMENTS IN THE  
PONDS. NOT ONLY WILL THE GROUND WATER CONTAMINATION PATHWAY BE MITIGATED, BUT EXPOSURE TO THE SEDIMENTS WILL
ALSO BE PREVENTED ONCE THE   PONDS ARE FILLED WITH CLEAN FILL.  THE EXTRACTION SYSTEM WILL REMOVE  
CONTAMINANTS FROM THE GROUND WATER AND ACT TO IMPROVE THE QUALITY OF THE AQUIFER.  THIS ALTERNATIVE IS ALSO
BENEFICIAL AS NEW PONDS WILL BE CREATED TO PROVIDE RECREATION AND WILDLIFE ACTIVITIES.

THIS ALTERNATIVE WILL ACHIEVE THE CONTAMINANT-SPECIFIC ARARS BY MITIGATING THE CONTAMINATION PATHWAY AND
TREATING THE GROUND WATER UNTIL THE STANDARD IS ACHIEVED.  THE EFFLUENT FROM THE TREATMENT SYSTEM WILL   MEET
THE SURFACE WATER CRITERIA AND WILL BE OPERATED AND MONITORED TO MAINTAIN COMPLIANCE.  THE SITE-SPECIFIC
ARARS WILL BE ACHIEVED THROUGH THE REPLACEMENT OF THE PONDS AND THE EVENTUAL USE OF THE PONDS FOR RECREATION
AND THE PROMOTION OF WILDLIFE.

THIS ALTERNATIVE IS COST-EFFECTIVE IN THAT IT MEETS THE ARARS AND RESPONSE OBJECTIVES FOR ABOUT ONE-SIXTH THE



CAPITAL COST OF THE NEXT LEAST COSTLY ACCEPTABLE ALTERNATIVE.  THE LONG-TERM O&M COST IS SIMILAR TO THAT FOR
THE OTHER ALTERNATIVES.

ALTHOUGH THIS ALTERNATIVE DOES NOT PROVIDE DESTRUCTION OR REMOVAL OF THE CONTAMINANTS IN THE SEDIMENTS, IT
DOES PROVIDE PROTECTION AND THE REDUCTION OF FURTHER AQUIFER CONTAMINATION.  THE EXTRACTION AND TREATMENT OF
THE GROUND WATER IS A PERMANENT TREATMENT REMEDY AND WILL EVENTUALLY ACT TO RESTORE THE GROUND WATER.

C.  POND 13/WET WELL AREA

ALTERNATIVE 4A, THE COVERING OF THE WET WELLS WITH SOIL AND TREATING THE GROUND WATER WITH DISPOSAL IN POND
13, IS THE PREFERRED ALTERNATIVE FOR THE POND 13/WET WELL AREA.

THIS ALTERNATIVE WILL PROVIDE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY CUTTING OFF THE CONTAMINATION
PATHWAY TO THE POND.  THIS WILL PREVENT FURTHER CONTAMINATION PATHWAY TO THE POND.  THIS WILL PREVENT FURTHER
CONTAMINATION OF THE POND AND THE EXPOSURE TO HUMANS AND BIOTA FROM CONTAMINATED WATER AND SEDIMENT. 
ALTHOUGH CONTAMINATED MATERIALS WILL REMAIN IN THE WET WELLS, THE COVER WILL PROTECT AGAINST DIRECT CONTACT
AND THE INFLOW OF CONTAMINATED GROUND WATER.  THE EXTRACTION AND TREATMENT SYSTEM WILL REMOVE THE
CONTAMINANTS FROM THE GROUND WATER AS WELL AS CONTROL THE MIGRATION PATHWAY.

THE ARARS ASSOCIATED WITH THIS SITE WILL BE ATTAINED INCLUDING THE ACTION-SPECIFIC ARARS ASSOCIATED WITH THE
DISCHARGE OF THE TREATED EFFLUENT INTO THE POND.

THE CAPITAL AND OPERATING COST OF THIS ALTERNATIVE IS IN THE SAME RANGE OF OTHER ALTERNATIVES EVALUATED, BUT
IS AT LEAST AS EFFECTIVE OR MORE EFFECTIVE IN PROTECTING AGAINST EXPOSURE AND IN RESTORING THE POND   AND THE
AQUIFER.

ALTHOUGH THIS ALTERNATIVE DOES NOT PROVIDE PERMANENT DESTRUCTION OR REMOVAL OF THE CONTAMINANTS IN THE WET
WELLS, IT DOES PROVIDE CONTROL OF THE RELEASE AND DOES PREVENT EXPOSURE TO THE CONTAMINANTS.  THE POND AND 
THE GROUND WATER RESOURCES WILL BE PROTECTED AND RESTORED THROUGH THIS ALTERNATIVE.  BECAUSE THIS REMEDY WILL
RESULT IN HAZARDOUS SUBSTANCES REMAINING ON-SITE, THE FIVE YEAR FACILITY REVIEW, PURSUANT TO CERCLA   SECTION
121(C) WILL IMPLEMENTED.

#SD
J.  THE STATUTORY DETERMINATIONS

I.  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY WILL REDUCE AND CONTROL THE NITROAROMATIC CONTAMINATION AT THE SITE WHICH WILL ENSURE
ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

2.  ATTAINMENT OF ARARS

THE SELECTED REMEDY WILL EFFECTIVELY ATTAIN THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AS SET
FORTH IN SECTION H.

3.  COST-EFFECTIVENESS

THE SELECTED REMEDY PROVIDES OVERALL EFFECTIVENESS COMMENSURATE TO ITS COSTS SUCH THAT IT REPRESENTS A
REASONABLE VALUE FOR THE MONEY.

4.  UTILIZATION OF PERMANENT SOLUTIONS EMPLOYING ALTERNATIVE TECHNOLOGIES TO THE MAXIMUM EXTENT
    PRACTICABLE.

THE SELECTED REMEDY IS THE MOST APPROPRIATE SOLUTION FOR THIS OPERABLE UNIT AND REPRESENTS THE MAXIUMUM
EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT CAN BE PRACTICABLY UTILIZED.

5.  PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE PREFERENCE IS SATISFIED SINCE TREATMENT OF THE PRINCIPAL THREATS WERE FOUND TO BE PRACTICABLE.



#TA
             TABLE 1.  SUMMARY OF CONTAMINATION STATUS FOR THE SECOND
                                   OPERABLE UNIT

    ENVIRONMENTAL           CONTAMINANT       MAXIMUM
    MEDIUM                                    CONCENTRATION
                                              DETECTED*

    ACIDS AREA/YELLOW WATER RESERVOIR

    SOILS                   2,4,6-TNT          1 PERCENT (ISOLCATED AREA
                                                 APPROXIMATELY 100 FT.)

                            LEAD               100 UG/G

    GROUND WATER            NITROAROMATICS     60 UG/L

    RED WATER RESERVOIRS

     SEDIMENTS              NITROAROMATICS     2,210 UG/G
     GROUND WATER           NITROAROMATICS     100 UG/L

    POND 13/WET WELL AREA

     SURFACE WATER          NITROAROMATICS     68 UG/L
     SEDIMENTS              NITROAROMATICS     4,240 UG/G
     GROUND WATER           NITROAROMATICS     50,000 UG/L

   * IN EACH AREA, SAMPLING STRATEGY IN THE RI WAS DESIGNED TO IDENTIFY AND
   SAMPLE THE MOST CONTAMINATED AREAS, SO THE MAXIMUM CONCENTRATIONS ARE
   NOT NECESSARILY REPRESENTATIVE OF THE TYPICAL CONCENTRATION IN EACH
   SOURCE AREA.  IN VIRTUALLY ALL SOURCE AREAS, SEVERAL SAMPLES WERE
   COLLECTED THAT WERE UNCONTAMINATED THUS REALISTICALLY DEFINING THE
   EXTENT OF CONTAMINATION.

   NOTE:  UG/G = MICROGRAMS PER GRAM.



                 TABLE 2. SOIL TYPES WITHIN THE WVOW SITE

   SOIL TYPE   SOIL DESCRIPTION       DRAINAGE         PERMEABILITY

    AS      ASHTON SILT LOAM      WELL DRAINED        MODERATE-RAPID
    CHA     CHILO SANDY LOAM      POORLY DRAINED      SLOW
    DU      DUNCANNON SILT LOAM   WELL DRAINED        MODERATE
    GSA     GINAT SILT LOAM       POORLY DRAINED      VERY SLOW
    HA      HACKERS SILT LOAM     WELL DRAINED        MODERATE
    HU      HUNTINGTON SILT LOAM  WELL DRAINED        MODERATE
    LA      LAKIN LOAMY FINE      EXCESSIVELY         RAPID
            SAND                  DRAINED
    MA      MARKLAND SILTY CLAY   MODERATELY POORLY   SLOW-VERY SLOW
            LOAM                  DRAINED
    ME      MELVIN SILTY CLAY     POORLY DRAINED      MODERATE SLOW-VERY
            LOAM                                      SLOW
    MG      MONONGAHELA SILT      MODERATELY WELL     SLOW
            LOAM                  DRAINED
    MO      MOSHANNON SILT LOAM   WELL DRAINED        MODERATE
    MU      MUSKINGUM-UPSHUR         -                MODERATE
            SILT LOAM
    SC      SCIOTOVILLE SILT      MODERATELY WELL     MODERATE-SLOW
            LOAM                  DRAINED
    SE      SENECAVILLE SILT      MODERATELY WELL     MODERATE-SLOW
            LOAM                  DRAINED
    SO      SLOPING LAND               -                    -
    UC      UPSHUR CLAY LOAM      WELL DRAINED        SLOW-VERY SLOW
    UM      UPSHUR-MUSKINGUM           -                    -
            CLAY LOAMS
    VA      VANDALIE CLAY LOAM    WELL DRAINED        MODERATE-SLOW
    WN      WHEELING FINE SAND    WELL DRAINED        MODERATE-RAPID
            LOAM



              TABLE 4.  REMEDIAL OBJECTIVES FOR SECOND OPERABLE UNIT

                  GROUND WATER USED
                  AS DRINKING WATER     SOILS, INDUSTRIAL   SURFACE WATER,
                      SUPPLY             LAND USE            MCCLINTIC
   COMPOUND            (UG/L)             (MG/KG)              (UG/L)

   TNT                  50                 4,000               60

   DNB                  14                 1,200              160

   TNB                 200                18,000               80

   2,4-DNT
     10-6 RISK        0.11*                   10              3.4
     10-5 RISK         1.1                   100               34

   2,6-DNT
     10-6 RISK       0.022*                    2              0.67*
     10-5 RISK        0.22*                   20              6.7

   TOTAL NITROAROMATICS
     10-6 RISK         NA                    200               NA
     10-5 RISK                             2,000

   *BELOW DETECTION LIMIT



   TABLE 12 - CONCENTRATION LIMITS AND CRITERIA BASED ON
              CONTAMINANT SPECIFIC ARARS FOR WVOW

                                        ACIDS AREA/YELLOW WATER
                                        RESERVOIR AND RED WATER
                                        RESERVOIRS GROUND WATER
   CONTAMINANT                                  (MG/L)

   TNT                                            50

   DNB                                            14

   TNB                                           200

   2,4-DNT
     10-6 RISK                                   0.11*
     10-5 RISK                                   1.1

   2.6.DNT
     10-6 RISK                                   0.022*
     10-5 RISK                                   0.22*

   *BELOW ANALYTICAL DETECTION LIMIT.

   NOTE:  DNB = DINITROBENZENE.

   TABLE 12     CRITERIA FOR SEDIMENTS OF THE RED WATER RESERVOIRS

   COMPOUND                              PPLV (MG/KG)

   TNT                                   0.4

   DNB                                   0.02*

   TNB                                   1.7

   2,4-DNT
     10-6 RISK                         0.0003*
     10-5 RISK                         0.003*
   2,6-DNT
     10-6 RISK                         0.00006*
     10-5 RISK                         0.0006*

   TOTAL NITROAROMATICS
     10-6 RISK                         0.006*
     10-5 RISK                         0.06*

   *BELOW DETECTION LIMIT.



   TABLE  13   CRITERIA FOR POND 13/WET WELL AREA SEDIMENTS

   COMPOUND                               PPLV FOR WET WELL
                                          SEDIMENTS (MG/KG)

   TNT                                         15

   DNB                                         8.0

   TNB                                          20

   2,4-DNT
     10-6 RISK                                0.28
     10-5 RISK                                 2.8

   2,6-DNT
     10-6 RISK                              0.056*
     10-5 RISK                                0.56

   TOTAL NITROAROMATICS
     10-6 RISK                                 5.6
     10-5 RISK                                  11

   *BELOW DETECTION LIMIT.

   NOTE:  PPLV = PRELIMINARY POLLUTANT LIMIT VALUE.

   TABLE  14.   GROUND WATER CRITERIA FOR POND 13/WET WELL AREA

   COMPOUND                              PPLV (UG/L)

   TNT                                    4,600

   DNB                                   12,000

   TNB                                    6,200

   2,4-DNT
     10-6 RISK                              260
     10-5 RISK                            2,600

   2,6-DNT
     10-6 RISK                               52
     10-5 RISK                              520


